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Abstract: The article deals with the process of intensification of the urban territory of a historically
formed city. The quarters of residential developments of different periods are analyzed and the indicators of
density are determined. The urban transformations of a city canvas, which influence the changes in the density

indices and their inter-dependence were investigated.

K ey wor ds: urban devel opment, urbanization, density, intensification

1. Introduction

Urbanization processes of recent decades have been active in the formation of urban environment and
image of a modern city. Significant intensification of peopl€ s lifestyle leads to an increase in the density of the
city in its various manifestations. Cities of the metropolitan nature, such as Lviv, are maximally intensified
within their existing boundaries, taking into account the potential of the formed urban structures and
undevel oped territories, as well as outside them.

Fig. 1. Structural plan of a Lviv city building territory (interwar period) (Cherkes B., 2015)
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2. Basic Theory

Building intensification and its density are measured by a number of generally accepted indicators.
Territory is the basic indicator of the processing boundary needed to form the area of definition in the process of
calculating the density as a spatial indicator (Berghauser Pont, M. & Haupt, P., 2010). The territorial boundary
of determining the density indicator may be:

1. Main structural and planning elements of a city. For example, in Ukraine, within the township
territory, the main structural elements are formed: a residential quarter (housing complex) as the primary
structural element of the living environment; residential quarters and complexes form a residential area - a
structural element of a township territory within which the institutions and enterprises are located as well as the
objects of urban significance. Residential areas can also be formed as the separate structural units. The township
territory (residential region) is formed by the residential areas. This structural unit is typical for significant and
the most significant cities and is formed as a holistic structural organism with the placement of service facilities
for district and urban use there [English. Sate Building Sandards];

2. Boundaries of the territories, which are included into the cadastral register;

3. Designed boundaries, which are specified by a certain coordinate network, or determined by the given radius;

4. Limits determined on the basis of the morphological characteristics of the territory.

Taking into account the peculiarities of structural and planning elements of a city, it is possible to
intensify them by different methods, taking into account the density indexes (Cherkes B., 2015, p. 1-6), making
the most of the potential of the territory and effectively integrating it into the city structure.

Calculation of the density indexes of the territory
& Floor Space Index (%)
Sb 8, - total area of buildings and structures
FSl 75, 0% Sy= (mik.tms) Hngt.4ny)
T m - floor area of the building or structure
n - floor area of the building or structure Yo =7
Sr- total area of the territory I’ ,’
J Ay ﬂ.l",
- ! St ;
B Floor Area Ratio S — -
Sb Sy, - total area of buildings and structures
FAR S; Sp= (M. +mg) +Hng+..+ng)
m - floor area of the building or structure
n - floor area of the building or structure
St - total area of the territory
g A —
O Ground Space Index T ;
7
J
GS| ;Sgt_ Sy - area of the built-up territory ’/ m s n/ /]
Sr Sha = (MHn) Vi T W,
Sy - total area of the territory S T
# Network density /:---------—7
- '
N S, S,- ways and roads area ,“ Sf ,’
St Sy - total area of the territory [ S T J'
B Open Space ratio P — 7
OSR Sy Sta- area of the built-up territory / oy oy ’I’
Subl Sypt - area of the unbuilt territory ll S T 7
S () | beeeccccceceaa -
Swt St-(m+n)

Fig. 2. Cdculation of dengty indicators (performed by S. Konyk based on Berghauser Pont, M. & Haupt, P, 2010):

1. Floor Space Index (FS) reflectsin percentage the intensity of construction (total areaof buildings and Sructures)
tothetotd land ares; Floor Area Ratio (FAR); - reflectsthe same as FSl, but not in percentages 2. Ground Space | ndex
(GS) showsthe corrdation of the built-up areato thetotd area of theland plot; 3. Network densty (N) showsthe corrdation
of thearea of stregtsand roads of the processing areato thetotd area of thisterritory; 4. Open spaceratio (OSR),
the corrdation of thearea of the built-up territory to theterritory free from devel opment
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These indicators are standardized in the Ukrainian city-planning legislation as follows: the main
restrictions of the territory density are the establishment of the percentage of built-up area in accordance with
the defined function of the development. The density of population is established as well, because you can
determine the maximum capacity of a given territory in accordance with the chosen building typology, which
the future density of the development of the territory will depend on . The estimated population density in the
residential areais recommended to be 190220 people per hectare in the most significant cities, respectively, for
the zones of the city of different urban development value. (DBN 360-92**, 1992)

The research of Lviv building territory density based on a next methodol ogy.

The module for density calculation is aterritory of living district with the roads borders, which show us
the scale changes in territory building. We choose the areas of different building periods, to see the density
changes during the time from an old town (till X1X century) to 1980-1900 ties. The constant module isa 1 ha
sguare territory, which show us the scale of aliving building district.

City density isan indicator of urban development and demonstrates the quantitative and qualitative use of
the urban environment by man. The urban environment is a complex of dynamic physical, economic,
sociological and cultural factors that always affect people and communities. This feature allows us to follow the
changes that occur with the territory, with building and density indicators during certain time. In different
periods the city met needs of its inhabitants by creating relevant for a certain time comfort and forming
requirements and standards for the construction and organization of the territory of a given period. Such
transformations are especially brightly traced in the historical urban environment.

Let's consider the change of the density index at the example of the territory of residential building in the
city of Lviv during different periods (Fig. 1). The medieval Lviv downtown was characterized by a very high
density of building, as well as the western and eastern parts of it; this also applies to the quarters outside the
walls, which were formed after applying of regulation of the development of Lviv by the Austrian
administration at the first part of the 19" century. From the second part of the 19" century up to the World War
| the expansion of building grew primarily by increasing the number of storeys of buildings and the size of the
districts (Petryshyn H. & lvanochko U., 2007, p. 16-27). In the interwar period, building in Lviv was formed
under theinfluence of functionalism. In the construction of the periphery of the city the principles of the garden-
city of E. Howard were used, actively promoted by I. Drexler, which influenced reduction of the density of the
building and creation of the comfortable environment (Sadowska, E. J., 2014, p. 21-32). After the Second
World War until 1990, Lviv quickly turned into an industrial center, which caused the construction of the new
mass housing, based on the principles of modernism and strict regulations adopted for the entire USSR. The
Soviet panel housing estate of Sykhiv in Lviv with its nearly 50 years of design, construction and transformation
has become one of the integral symbols of the city. This is the result of the activities of several generations of
residents and architects (Cherkes B., 2015., p. 1-6). The period of Independence began on the background of a
protracted economic crisis. The new construction was intensified only in the last decade.

The analysis of the density of the building is completed for time periods, which were characterized by the
clear urban building features. For the basic unit of study the smallest structural element was chosen, namely, the
development quarter. You can follow how the area of design was increased i.e. from 1 to 4 hectares or more
over the last centuries.

Having analyzed the density of development of residential quarters during different periods, it became
possible to follow the subsequent transformations of indicators GSI and FAR. In the period until the
XIX century residential development was represented by dense quarters of middle storey buildings with small
inner courtyards, which did not meet the modern requirements regarding the number of open space and public
service areas. Indicators GSI and FAR were high which indicated excessive density. At the beginning of the
XX™ century the approach for building of residential quarters was changed. Low-rise buildings and districts
with the buildings of mean height were built less densely and with patios, GSI and FAR showed an optimal
ratio. But already in the 60s the need for housing and the rules of regulation of the development process allowed
to use territory more intensively by increasing the height of buildings and forming large, non-scale spaces
between them. The GSI indicators were significantly reduced and the FAR was markedly increased in the
devel opment of residential quarters of the 80s. The district of Sykhiv is a clear example of such approach. This
process is well traced on the graph given bel ow.
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Old town GIXVI" 1840-1890"s 1930 ties
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Fig. 3. Caculation of the density of developmental districtsin various yearsin Lviv. On the schemesthe provisional territory
with an area of 1 hectareis allocated by dotted line GSI, FAR-density indexes (look totable 2), L —height in floors
(inthis scheme, the “first storey” or “first floor” isthe level above ground level. The floor a ground level isusualy called “07)!

1 We have to say about floor numbering schemes. In European scheme, the “first storey” or “first floor” is the level above
ground level. Thefloor at ground level isusudly called “ 0. This schemeis used in the United Kingdom, most European countries,
Mexico, Cambodia and former British colonies.

In North American scheme the “first” floor isthe floor at the ground level and the floor above it isthe “second” floor. On
some buildings, floors below ground floor are usualy marked as basement (B) but some buildings aso marked these floors as
minus (-), for example; minus one (-1), minus two (-2) and so on. In few cases, the floors below ground floor are marked as lower
ground (LG) or sub basement (SB) though this is uncommon. This scheme is used in some part of the United States and Canada,
some Latin American countries, Russia and former Soviet Union countries, China (excluding Hong Kong and Macau), South
Korea, Japan, Singapore and parts of Indonesia.
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Change of the density indicatorsin residential devel opment quarters in the different time periods.

The growth of the status of Lviv affected the intensification of the construction processin the city, which
was considerably accelerated from the 19" century. The number of inhabitants of Lviv was gradually growing.
Intensification of the urban environment, in particular in the field of housing construction, became matter-of-
fact, and an increase in the density of the development of the territory started to be a positive practice of
devel oping European cities. Today, the process of intensifying of the territory of a city is due to the increase in
the number of storeys of the building, respectively, forming large unmanaged space gaps that are non-scale in
terms of human feelings and affect the quality of the urban environment. Therefore, it is important, taking into
account historical experience, to determine the optimal parameters of the density of the urban environment.

9
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XIX cent. ties

—— GS| =—0—FAR =@=1|L

Fig. 4. Grgph of changes of the density indicators in residential devel opment blocks
during the different time periods (based on the data from Fig. 3).

The city suffered the greatest crisis during the Second World War, when burgers of Jewish nationality
were exterminated, Polish — took out, and Ukrainian — subjected to repression. The population of Lviv resumed
only in the 1970s due to its transformation into an industrial center, which also resulted initsterritorial growth.
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Fig. 5. Putting of housesinto operation in Lviv (in thousands of sq. meters of total area).

The number of available population of Lviv, according to the estimates, as of April 1, 2016 had
grown to 757.2 thousand people. Thus, in 2016 in Lviv (including satellite small towns of Vynnyky,
Bryukhovychi and Rudno), residential buildings with a total area of 475.4 thousand square meters were put
into operation. The city of Lviv accounts for 55.3 % of the total residential housing of Lviv region and
633.3 sg. meters of total housing area was constructed per 1,000 inhabitants of the city. In 2016,
403.2 thousand sq. meters of total housing area in residential buildings with two or more- room flats and
72.2 thousand sg. meters in the houses with one- room flats were put into operation. In general, in 2016,
315 new residential buildings for 6,265 flats were put into operation in the city. The average area of one
newly built flat was 70.9 sq. meters. Such volumes of housing construction require the active development
of infrastructure and an increase in the number of service facilities. However, only one pre-school
institution for 160 places, the educational and rehabilitation center for 1.3 thousand square meters of total
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area, the outpatient clinics for 56 visits per shift and the memorial museum complex of 5.8 thousand square
meters were put into operation (Main Statistics Department of Lviv region, 2016).

G 5 S- ) nd by the F5l, which mcreases by the GS1, which mncreases
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Fig. 6. Intensification of theterritory by different density indicators (illustrated by S. Konyk).



Intensfication of building the territory of a higtorical formed city using the example of Lviv 7

Such volumes of construction create a heavy burden on the city infrastructure and do not always take into account
the formed environment exacerbating the urban problems (Petryshyn H. & Hanets S, 2014, pp. 141-149). This
approach to designing is a parasitic attitude to the city. Today, the regulation of the development of urban facilities is
carried out within the framework of free areas of the territory allocated for the design and in areas planned for
reconstruction. This approach leads to the following changes: condensation of building; loading on transport
infrastructure; additional pressure on engineering networks; increase in a number of sources of noise pollution; air
contamination; visual pallution; closure of production; spontaneous building in suburban green aress; the decline of the
natural landscape caused by anthropogenic influence; social and domestic conflicts.

Urban planning warranties and restrictions on land devel opment in Ukraine should provide indicators for
the foll owing requirements (Urban planning conditions and restrictions, 2011):

— maximum permissible height of buildings;

— maximum allowabl e percentage of land plot development;

— maximum permissible population density (for residential devel opment);

— distance from the object being projected to the limits of red lines and lines of regulation of the building;

— planning restrictions (zones of protection of monuments of cultural heritage, protected landscape aress,
boundaries of historical habitats, coastal protective strips, sanitary protection and other protection zones);

— minimum allowable distances from the objects being projected to other buildings and structures;

— protected zones of engineering communications;

—requirements for the need for engineering surveys in accordance with state building regulations;

— reguirements for lanndscaping (including restoration of |andscapes);

— provision of transport and pedestrian communication conditions;

—reguirements for providing of the necessary number of places for safekeeping of motor vehicles,

— requirements for the preservation of cultural heritage.

Designing of the quarters of buildings depends to a large extent on the needs of people, modern criteria that form
a subjective assessment of a comfortable environment. Today, each devel oper, for an advertising purpose, denominates
the projected quarter as the greenest, the most comfortable for families with children, or a separate cluster, which will
form a certain model of the environment of livelihoods. Therefore, there is a question of the objectivity of such
advertising estimation and the need to determine what significant transformeations have taken place in the approaches to
building residential quarters. Wefollow two approaches to the intensification of devel opment on theterritory: increase of
the area of development and growth of a number of storeys. In these two versions, we proceed from the existing state of
the environment which forms the planning restrictions for us, as wel as the area of the site for the projected quarter.
Today, the fact that the site for designing of one quarter islessthan the other is not an indisputable reason for calculating
resdency in it for a smaller number of people. Let's consider this approach on the example of some new quarters of
residential development in Lviv (lun.ua, 2008-2017).

Increasing amount of buildings near central part of Lviv is changing primary idess of area congtruction, its
purpose and functional usage. It traces changes in development trends on the one of central dreets of the city -
Vyachedav Chornovil avenue by the end of 19 century till today (Kryvoruchko V., 2017, pp. 5-13). Free or neglected
areas adjacent to the main transport connections which form the planning framework of the city were chosen as the
territory for devel opment of residential neighborhoods: Shevchenko gtr., Volodymyr the Great str., Princess Olga str.,
Pasichna dtr. and others. Within adjacent to the territory of the named gtreets, the sites of different sizes - from
2.5 hectares to large plots of 15 hectares were alocated. The quarter type of building remains the main trend, whichis
formed by the groups of sectional houses of the same, or a various number of floors. Morphologicaly, this can be
building formed around enclosed courtyards with 2 or 3 houses (“ Semotsvit”, “America’), or the area built up a
perimeter (“VillaMagnalia'), or a more dispersed organization of the territory (“ Pasichna’). Despite the various number
of storeys of building and various planning principles and FAR and Gl Sindices, the following results were obtai ned:

— having various area of the site, the percentage of the built-up area is approximately 20-40 %, followed
by a tendency to increase the area of development with a smaller total area of site, thus we vividly notice the
intensification according to GIS indicator;

— number of storeys of residential building is a parameter that is adjusted to obtain the desired density of
a quarter, often without taking into account planning constraints and leveling out the importance of the
requirements for comfort of residence appealing to a person’ s subj ective perception;

—FAR index is indicative for a developer, because it is a number of square meters that can be put into
operation, and it also gives grounds to talk about the number of people who will live there, limited by this area.
For example, the residential quarter of “Dobra Osdia (Good Abide)”, which has FAR index close to 3, that is,
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the area of all the storeys of the building is three times larger than the total area of the site, gives grounds to say
that there is not enough space for recreation and service of the residents;

— a large number of people living in these quarters will require an increase in the number of service
facilities, places in educational and pre-school institutions, which, however, are projected less intensively than
new residential complexes,

— these residential buildings are the focus for attracting people and, therefore, additional traffic flows,
which stimulates the appeal to theissues of parking, organization of transport and pedestrian traffic;

—thereis atendency of aslow transition of mono-functional housing complexes to poly-functional ones.
It is evidenced by projected public spaces on the ground floors of some residential buildings.

"Semycvit" "Ameryka" "Dobra Oselia"
Shevchenka street 60 Volodymyra Velykoho street 10 | Knyahynya Olgal/s str
Archimatika Architects Zelemin Architects Dobra Oselia
FAR 1,884 FAR 1,727 FAR 2.869
GIS 0.214 GIS 0,233 GIS 0,353

"Pasichnyi" "Misto Trav" "Villa Magnolia"

Pasichna street 133, 171 Kulparkivska street 226 |Pasichna street]50
Archimatika firm Zotov Architects, ATO-BEL firm,
Architects/Mistoprockt AVR Development Architect Thor Hnes
FAR 1.884 FAR 1,865 FAR 1,678
GIS 0.226 GIS 0,529 GIS 0,382

Fig. 7. New building quartersin Lviv with the calcul ation of density indicators (LUN)
(Cherkes B, Petryshyn H., Kolomeytsev A., Konyk S., 2017).
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3. Conclusion

Intensification of the urban environment during the period of growth of urbanization should take into
account the needs of the city, take into account its problems and maintain the concept of sustainable
development. Formation of quarter development should be considered in the city context and create a high-
quality urban environment. There is even more responsible task: to find approaches to the intensification of
building of historic cities, especially their central parts.
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IHTEHCU®IKAIIA 3ABYJ1OBU ICTOPUYHO CO®OPMOBAHOI'O MICTA
HA ITPUKJIAAI JIbBBOBA

Anomauia. Micma mempononitinoco xapaxmepy, 30kpema JIb6ig, MaKxcumaibHo IHMEHCUPIKYIOMbCA y IXHIX ICHYIOYUX
Medicax, 8paxogyrouu nomeHyian copmosanux micmoOyOi6HUX YmeopeHb ma HeoC80CHUX mepumopiil, sk i noza numu. Micoka
WITLHICIb € NOKA3HUKOM MICbKO20 PO3GUMKY | OeMOHCIPYE KITbKICHE MaA AKICHEe GUKOPUCMAHHS MICbKO20 cepedosuiyd Ti00UHOIO.

Kinvxicmo nassnoeo nacenenns y Jlvgosi, 3a oyinkoro, na 1 keimms 2016 poxy cmanosuna 757,2 mucsu oci6. Biomak, y
2016 poyi y Jlvsosi (sxuouarouu micma-camenimu Bunnuxu, bproxosuui ma Pyowno), 6Y10 30aHO 6 eKCNiyamayilo JHcumiogi
6younku 3azanvhoio nioweio 4754 muc ke. m. Ha Jlvsie npunadac 55,3 % 3aeanvhoobnacnozo 66edenns scumad, a y po3paxyHKy
na 1000 mewikanyie micma 6yno 30yoosano 633,3 k6. m 3a2anvbhoi niowi sxcumia.

Tepumopieto 3a6y006u HCUMLOBUX KEAPMANI6 00paHO GUNbHI uu 3aHedbani OLNAHKU, WO NPUsAeaiomb 00 OCHOBHUX
MPAHCROPMHUX CRONYYeHb, AKI (opmyloms nianysanvhuli kapkac micma:. eyn. Illesuenka, eyn. Bonooumupa Benukozco, eyn.
Kuseuni Onveu, eyn. Iaciuna ma inwi. B medxcax npuneenux 0o yux @ynuyb mepumopiti euoineni OLIAHKU pi3HOI niowji 6i0
2,5 2a ma senuxi keapmanu 0o 15 ea.

Ochognoio menoenyicio 3a6y006U 3a1UMACMbCA 3ACMOCYBAHHS KBAPMAIbHO20 Muny 3a6y008u, wo Gopmyemuvcs 3 epyn
cexkyiinux Oyounxie oomiei abo dc piznoi nosepxogocmi. Mopghonoziuno ye mooice Oymu 3a0yoosa, c@opmosana HABKONLO
3amrHymux 0opie y meacax 2—3 oyounkie (* Cemuymesim” , * Amepuka”), abo nepumempanvro 3a6ydoeana mepumopis (* Binia
Maznonis™ ), uu 6inbw pozocepedicena opeanizayis mepumopii (* Iaciunuii” ). Hezeadicaiouu na pizny nogsepxosicme 3a0y006u ma
Pi3HI nIany8anbhi npuHyunu, 6Y10 OMPUMAHO MAKi Pe3yIbmamu. y 00CTIONCCHUX KApMAiax 8iocomok 3a6y0oearnoi mepumopii
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cmanosums 2040 %, maxooic npocniokogyemovcs menoenyisi 00 30inbulents niowi 3a0y008u npu MeHWiil 3a2anbHil naowi
OLNAHKU, NOBEPXOBICb JHCUMNOB0I 3a0Y008U € NAPAMEMPOM, AKULL KOPE2YIOmb, W00 ompumami 6axcany witbHicmos Keapmany,
4acmo He 6paxo8ylouU NIAHYBANbHI 0OMedNCeHHs. MA HIBeNOI0YU 8ANCTUBICING 8UMO2 00 KOMGPOPMHOCMI NPOUCUBAHHS, 6€UKA
KinbKicmb m100ell, Wo npodicusamume y yux Kgapmanax, nompeodysamume 30invuennss Kiibkocni o6’ €kmig 06¢iy208y8amnHsl, Micyb
Y 0c8imHiX ma OOWKIIbHUX 3aKAA0AX, AKI OOHAK NPOEKMYIOMbCS MeHW IHMEHCUBHO, HIJC HO8I JICUMIOBI KOMWIEKCU; HOBI
JHCUMNIOB] YMBOPEHHA € (POKycamu npumseanHs niooel, d, 3HaA4umv, 000amKOBUX MPAHCHNOPMHUX NOMOKIE, WO CMUMYIIOE
3a6e3neuents NAPKOMICYAMU, OP2aHi3ayii MpaHcnopmHO20 Mma NIOXIOHO20 PYXY; NPOSABIAEMbC MEHOCHYIs NOGILILHO20 NEPexooy
MOHOQYHKYIUHUX JHCUMTOBUX KOMNILEKCI8 00 NOMQYHKYIUHUX, NPO WO CEiOHamb 3anpoeKmosani 2pomMaocbKi NPUMILYeHHs )
Nnepuiux no8epxXax OesiKUx JHCUMI08Ux OyOUHKI.

Inmencugpixayis micokoeo cepedosuwya y nepiod 3pocmants pighs ypoawizayii noguHHA 6paxosysamu nompedou micma,
38adicamu Ha U020 npodnemu ma NIOMPUMY8AmMU KOHYenyilo cmanozo pos3eumxy. Dopmyeanns keapmany 3a0y006u mae
PO3270AMUCH Y 3A2ANbHOMICOKOMY KOHMEKCmI I cmeoplosamu sKicHe micvke cepedoguwye. Llle eionogioanvhiuum 3a60aHHAM €
8iOHatiOenHs nioxo0ie 0o inmeHcugikayii icmopuyHux micm, 0cooaUB0 IX YEHMPATLHUX YACMUH.

Knrouogi cnosa: micvka 3a6yoosea, ypbanizayis, wineHicme, inmencugixayis
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Abstract. The theme of this article is teaching architectural drawing skills. The sequence and stages of
public buildings interior drawing are described here. The steps of interiors perspective construction are
described taking Lviv Polytechnic National University interiors as an example. Common student’ s difficulties
and mistakes are analyzed since architectural life drawing of the historical buildings' interiors on the spot is
useful for obtaining knowledge and skillsin professional education of architecture students.

Key wor ds: architectural drawing, interior, perspective, Lviv Polytechnic.

1. Introduction

The Department of Design and Fundamentals of Architecture of Lviv Polytechnic National University
plays an important role in the initial stage of the process of preparing future architects. Here, our students carry
out multistep tasks in fine arts disciplines, including “Drawing, painting, sculpture”. All students draw on the
spot interior spaces of the Lviv Polytechnic National University. This helps students improve their
understanding and skills of perspective construction of space in modern architectural education. Another way to
improve students’ skills is practicing academic drawing. It reveals the principles of constructing a realistic
image on the plane and provides an opportunity to deepen students' knowledge and improve their skills, which
are necessary for an independent creative work of an architect. Students devel op the ability to analyze, compare,
generalize the depicted objects and the space while drawing on the spot. Students can easily recall objects that
they’ ve already drawn on the spot and then they recreate the object on the paper. In order to construct a
perspective of an interior, a student-architect must understand the basics of composition and the basics of the
perspective studied during the execution of previous tasks with the construction of geometric bodies, still life,
architectural details. Sources [1-5] reveal a number of issues related to the use of the figure as a way of
expression in architectural creativity. The main focus is set on the study of concepts, techniques and directions
of the drawing for the preparation of architects. This research focuses on the problems and mistakes in building
perspective for interiors.

2. Basic theoretical section

The drawing is the beginning of any specia artistic discipline: painting, composition, designing. Drawing in
the work of architects is the main way of expressing architectural design. Different techniques (pencil, ink, charcoal)
of drawing or sketch (Fig. 1) can give an architect an idea of the final result of his architectural image. Drawing
devel ops figurative, associative and abstract thinking, and forms the aesthetic outl ook of a future architect.
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Drawing is also a great way to study architecture. The mastery of educational skills in drawing
contributes to the study of the richness of the architecture of historical epochs, which |eft remarkable examples
of virtuoso skill. So, in Lviv Polytechnic, the training of architects for academic drawing takes placein the main
building of the university. Students study architectural orders, details, forms, polychrome and history of the
construction of the main building of the Polytechnic at the same time.

Students perform the “ Drawing of the Interior of the (Public) Building” task in the 2nd semester of the 1%
year of studying (A2 format, pencil, coal, sanguine). Instruments are linear, tonal. Lighting is natural lateral,
upper. As objects for the classroom drawing of fragments of public interior, it is possible to offer the premises
of an educational institution, various spaces of the main building of the Lviv Polytechnic National University
(lobby of the main building, corridors of the II-I11 floors of the educational building, hall halls, volumes of
stairs, arcade — atrium |1 floor, assembly hall, etc.) (Fig. 1-7).

Fig. 1. Interior of the 2nd floor of the Lviv Polytechnic Nationa University
(student works by: Rudetska S., Y uskovets M., Mashtakov D., headed by O. Bilinska, 2014, 2015).
Technique: A2 paper size, pencil, ink, charcoal

Fig. 2. Interior of the lobby of the Lviv Polytechnic Nationa University
(student works by: Naumchuk O., Tkachuk G., headed by O. Bilinska, 2014, 2015).
Technique: A2 paper size, pencil

The purpose of the drawing by students-architects is to master the fundamentals of the graphic language
of academic drawing and compositions; study of methods of quick drawing, sketching; development of
technology of linear, tonal drawing. The specific goal of the task is to study the perspective and constructive
creation of a fragment of the interior of a public building, assimilate the ways of transferring the depth of space,
linear scale, revealing the proportional features of perspective contractions of architectural elements in the
interior (ordering: pilasters, columns) and distances between them, displaying air perspective by detecting light,
shadow, contrast, environmental impact via active lines and local tones. In an academic approach, it isimportant
to perform classical productions for the process of architectural drawing. The creative process of the
architectural design of the interior is based on successive stages.
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Fig. 3. Interior of the lobby of the Lviv Polytechnic National University (student work by Rakochy S.,
headed by O. Bilinska, 2014). Technique: A2 paper size, pencil

Fig. 4. Interiors of the lobby and stairs of the 2 nd floor of the Lviv Polytechnic Nationa University
(student works by: Rakochi Y a., Dushenchuk T., headed by O. Bilinska, 2014, 2015). Technique: A2 paper size, pencil

Thefirst stage is the formation of a problem. Study of the content of form and space: an understanding
the structure of the interior in terms of space organization, geometric design (framework, connecting each other
in the space of individual elements, partsin a singleimage) and plastic structure. Thisis an imaginary layout of
a graphic image of an interior fragment: the partitioning of interior planes by columns or pilasters, ending with
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cross vaults or mirroring ceilings. Determining the interior style of the building, by means of which the
compositional expressiveness of the interior space of the architectural object is encoded, is an artistic material in
which aesthetic information, a specific image form is created. Therefore, in the initial stage of the drawing, it is
important to find an expressive point of view, to select the composition of the interior fragment, to determine
the horizon line and the points of coincidence (in complex multi-level fragments of interiors containing stair
marches, the number of conversion points increases).

The second stage is the variability of creative research. Creating sketches of compositional solutions of
the perspective of the interior from different positions when choosing a point of view — is a feature of
visualizing creative composite solutions, the ideological content of the depicted objects. To create thumbnails
use the traditional frameworks, and nowadays students are using images from mobile phone screens more and
more. Sketches of an interior design can often be conditional, linear, concise, modest in choice of graphic
instruments. In the drawing of the interior students often have difficulty with the layout, the choice of
orientation of the perspective of theinterior (horizontal or vertical composition). Often, students begin to depict
fragments of theinterior, and the overall composition turns out to be too full or too sparsely furnished.

The third stage — selecting only one sketch and the optimal angle. Y ou can tone different sketches to
find one you're satisfied with. You can use tone on small sketches, setting the tonal difference between the
perpendicular planes of the interior. Next, the potential of future graphic work is compared, and the idea of how
best to portray a solution is formed.

Fig. 5. Interiors of the 2nd floor of the Lviv Polytechnic National University
(student work by Pivtorak Yu., headed by O. Bilinska, 2015). Technique: A2 paper size, pencil

The fourth stage — the layout of the selected sketch on a large scale, awareness and devel opment of an optimal
solution, and implementation using various drawing todls.

After determining the structure of the division of the planes of the interior (for example, ordering
elements — pilasters), it is important to further perform a linear constructive perspective construction
qualitatively and find out the large-scale coordination of small architectural elements and decor with the main
dimensions of the interior.

The fifth stage — the definition of proportions and magnitude. Proportions, magnitude - it is worthwhile
to give a special role in the construction of the interior. Proportion means size ratio, the ratio of height to width,
one part of the structure to another, a certain ratio of individual parts of the interior. Proportion — one of the
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main instruments used in architecture and architectural design. In the drawing, students use knowledge on the
study of classical forms, the construction of architectural orders, studied established laws, tested canons,
confirmed by nature observations and instructions of great masters. Correct setting of proportionsin the interior
image contributes to the unity and harmony of academic drawing. Violation of proportions reduces artistic
expressiveness of architecture. In the perspective construction, it is important to determine the proportional
contractions of the dimensions of the architectural elements and the space between them. The magnitude — the
proportionality of the interior of the architectural building with its main “ modul€’ —a man. The magnitude (the
height of the interior) is measured not in meters, but in the proportional relation to the height of the person. To
reveal the magnitude of the image of the human figure and proportional elements and details of the interior.

The sixth stage. Perspective — the spatial construction. The foundations of the drawing are closely
related to the descriptive geometry and perspective. The ability to draw geometric shapes in the future greatly
facilitates the interior design of buildings. When students build a linear perspective of the interior, using the
perspective grid of L.-B. Alberty, they must constantly think, compare, develop accurate eye, reject the
methods of drawing and copying. Artists use laws of perspective to change the size and the appearance of the
interior of the buildings. Before drawing on the spot, it is necessary to determine the position of the depicted
space in relation to the line of the horizon: at a level above or below the horizon. The position of the line of
the horizon changes with the position of the student. The basic rules of perspective image of an object are
known, which allow to construct a volumetric form with an any aspect and narrowing: the farther the subject
is from us the smaller it seems; parallel lines converge at one point on the line of the horizon; For the artist
the horizon line is placed at the level of their eyes (depending on the position from which the immobile object
is shown (standing or sitting), the horizon line rises (high horizon) or decreases (low horizon)); horizontal
lines (planes) that are below the horizon line, when departed into depth, rise to the horizon line; lines (planes)
that are above the horizon line, down to the points of ascension on the horizon; The lines (planes) located at
the horizon level are depicted by a horizontal line. Vertical lines and lines (planes) paralel to the picture
plane (corresponding to the vertical and horizontal edges of the sheet — the frontal position), do not change
the direction of the image. Intersection points on the horizon line are usually outside the sheet and are not
displayed, but only appear during the drawing. However, mistakes are often encountered when constructing
perspective. Students do not always build horizon line on the level of the eye, but mostly above. They neglect
the specific rules of constructing a public interior, when the height of the lobbies, corridors and premises
itself significantly exceeds the accepted height of other premises. Often, parallel lines do not reach the
convergence point, even in simple one-point perspectives.

Fig. 6. Interiors of the 2nd floor of the Lviv Polytechnic National University (student works by: Petryshyn A.,
Popadyuk O., headed by O.Bilinska, 2014, 2015). Technique: A2 paper size, pencil
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So, in constructing the perspective of the corridor, one should not forget about the placement of
the top of the pilasters, columns and the bottom of their bases (even left and right) on one horizontal
line. The linear perspective problem increases with two points of convergence on the side where the
convergence point is far and the lines are still drawn as horizontal. Even getting acquainted with the
theoretical aspects of the perspective does not help when the perspective climb points are placed too
close to each other, the image of perspective is deformed. It is also important that the interior design of
the foreground depicts a part of the floor; otherwise, it would seem that these wall surfaces, pilasters
capitals were “ suspended” in the air.

Due to the lack of spatial imagination it is difficult for some students to build unfolded forms (cornice of
pilaster capitals, jumpers, window sills, profiled parapets of balustrades): a large number of perpendicular
planes placed horizontally creates problems in constructing a linear perspective. Also, while depicting the
interior from the screens of smartphones, vertical e ements of the order column and pilasters begin to look like
they're leaning and falling. Preliminary study of elements of the order of capitals, bases, provided by the
curriculum, facilitates the problem of perspective construction.

The seventh stage is a linear perspective with precise linear construction of the interior and
details. The line may be displayed 3D: to be thick, thin, to intensify, to deintensify, to disappear.
Contrast of thin and thick lines creates the impression of distance and perspective. Application of
different lines gives the architect the opportunity to solve perspective and spatial problems. The linear
perspective is the main expressive instrument for building an interior perspective. In addition to the
linear perspective, at the final stage of the drawing, it is necessary to convey the air perspective, that is,
the illusion of depth of the space by the thickness, saturation of the line, to detect a change in the tonal
relation associated with the spatial location and the distance of elements from the light source.

Eighth stage — tonal analysis. This is a depiction of different surfaces of the interior (walls, vaults,
floors) using the tone; characteristic features of tone are black, gray, white spots with an established silhouette;
the ratio of light-dark, contrast and nuance.

In the tonal drawing, it is necessary to constantly compare images with original, showing errors,
inaccuracies and correcting them not only with the help of a line, but also a silhouette of the form. A
characteristic feature of a tonal pattern is a silhouette - a plane with defined shape, for example, a wall plane.
The concept of the toneis used as a definition of the light or shadow on an object, whichis expressed in black to
white ratio. Thus, the objects that are neutrally colored (achromatic) — white, gray, black — are defining the tone.
Thus, the tone is the property of achromatic colors, that does not depend on the illumination conditions and the
air environment, the tone transmits the degree of lightness of this object.

The ninth stage is a light-shade-shadow solution. The concept of the tone is related to the
illumination, because the degree of light is displayed only with the tonality of the degrees of lightness
(from the maximum of the light, to the maximum of the shadow) and illumination. If the interior
perspective is built correctly, then the drawing already creates an impression of depth of space. This
impression is intensified when working out the illumination of perpendicular planes in space: walls,
floors and ceilings. Also the difference is significant in tone between distant and close areas of the walls
and floor planes. Tonal difference created by different force of stroke also increases the impression of
depth of space and makes the drawing realistic. The first long interior drawing is better tom do in the
frontal position. Contrast tone increases frontal depth. The tone is explained as the degree of
illumination of each part of the surface of the form, asits light and shade. The light emitter depends on
the illumination, with artificial light the light emitters are clearer, more contrasting, in daylight in
diffused light they are vague. The lighted window may be the lightest spot in the picture. Initially, the
main relations between light and shadow are outlined without detail. Based on the tonal relation from the
dark object to the lightest, observing the difference of objects by tone, it is necessary to compare
shadows, revealing the difference in tone. It is needed to determine the direction of the shadows from the
light source, determine the areas of own and falling shadows. After expressing lighting in general, we
must proceed to the halftones, and pay attention to expression of the basic form and depth of space.
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Fig. 7. Interior of the second floor corridor and staircase of the Lviv Polytechnic National University
(student works by: Dmitryv K., Lyzanets' |., Voznyak V., headed by O. Bilinska, 2014, 2015).
Technique: A2 paper size, pencil

In the final stage, a clear interpretation of plans and generalization of the fragment of the interior of the
public building, are common. Errors with inappropriate tinting of the interior perspective are relatively
insignificant with regard to the wrong linear perspective, and they can be fixed (obscured, highlighted
fragments) in the process of completing the interior drawing.

Conclusions

Academic drawing is one of the most important professional areas of teaching arts disciplines at the
Department of Design and Architecture Basics. Therefore, | reviewed one of these mandatory drawing
tasks that the students of our department perform. | described the methodology of drawing architectural
interiors. | chose the excellent Neo-Renaissance interiors of the Lviv Polytechnic’s premises as the objects
for performing this task. | have highlighted step-by-step stages of interior perspective drawing. These steps
are: analysis of the interior structure and space, sketches creation, one sketch selection, and its layout on a
large sheet, proportions and magnitude definition, perspective-spatial construction implementation, linear
perspective creation, tonal resolution, light-shadow construction, and air perspective creation. For each of
these stages of the interior drawing, | have shown some common difficulties and mistakes that students are
most likely to encounter. The article is illustrated with students' drawings of interiors of the Lviv
Polytechnic National University main building.
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Oxcana Binincoka

KA®EJIPA TU3AMHY TA OCHOB APXITEKTYPH:
PUCYHOK IHTEP €PIB

Anomauia. Kageopa ousaiiny ma ocnos apximexmypu Hay. yn-my “ Jlegiscokoi nonimexunixu” gidiepac easicaugy pois y
nouamxkogomy emani npoyecy niocomosku maudymuix apximexmopie. Tym maiioce 145 poxie 6i0 oamu 3acnysanns xageopu
cmyOeHmu BUKOHYIOMb emanti 3a80anHs 3 YUKLY 00pazomeopyux oucyuniin, a came 3 oucyuniinu “ Pucynok, arcusonuc,
ckynonmypa” . Akademiunuli pucyHox 0onomazac OmpuMamu po3yMiHHs ma HAGUKU NepCchnekmueHoi nobyoosu npocmopy, 6MiHHs
aunanizysamu, NOpiGHIOBAMU, V3A2ANbHIO8AMU 300padcysanuti npocmip inmep’ €pie, opoepHi apkaou, apximexmypHi opoepu,
Odexop. [Insi nobyoosu nepcnexmusu inmep’ €py cmyOeHm-apximexkmop uKOPUCMOBYE 3HAHHA 3 OCHO8 KOMNO3UYIi ma OCHO8
nepcnekmugu. Bpaxosyiouu nazanvhy nompeby y GUSHAHHI 8ANCIUEOCMI GUKIAOAHHA AKAOEMIYHO20 PUCYHKY Oid Oceimu
apximexmopie ma y 36'A3Ky 3 NAAHOMIPHUM CKOPOYEHHAM 200UH HA YO OUCYUNTIHY, BUHUKAA HeOOXIOHICMb y 0emanbHiuoMmy
aHanizy8anHi MemoOuKU 6UKOHAHHS MA MUNOBUX NOMULOK 0OHO20 3 0008 A3KOBUX AKAOEMIUHUX 3A80AHb 3 PUCYHKY OISl BUKOHAHHS
CMYOeHMamMu-apximeKmopamu.

Tlooano ma y3azanvheno MemooOuKy 6UKOHAHHS apXimeKnypHo2o pucyHKy inmep’ epy. Hamypoio ona 6uKoHamHs 3a60anHs.
cayeyrome Heopenecanchi inmep’ epu Jlvgiecokoi nonimexuiku. Budineno noxkpoxkogi emanu euxonanHs nobyooeu nepcnekmusu
inmep’epy. A came. ananiz cmpykmypu i npocmopy inmep’ €py, Cmeopentsl ecKizig, 8i00ip 00H020 ecKi3y, KOMNOHYBAHHS 11020 HA
BENUKOMY APKVWIL, GU3HAYEHHS NPONOPYill, MAcuimabHocmi, GUKOHAHHA NEPCHeKMUBHO-NPOCHOPO8oi nobyoosu, NiHitiHOL
nepcnekmugu, MoHANbHU po30ip, CeiM0-minbosa no6yoosa i nogimpsana nepchekmued. JJo KodcHo2o emany 6UKOHAHHA PUCYHKY
inmep’ €py HageoeHo HAalPO3NO6CIOONCEHIWT MUN0GI MPYOHOWi Ma NOMUIKU, AKI Hauuyacmiue donyckaroms cmyoenmu. Cmammio
npoinocmpo8ano cmyoeHmcbKumu pobomamu pucyHky inmep’'epie conognozo kopnycy Hay. yn-my “ Jlvsiecorka nonimexmika’ .
AKyenmosano 8adxicIUBICMb aPXiMeKmypHo20 PUCYHKY Ol GUEYEHHs OCOONUBOCMel apXimeKmypHux cmuuie inmep’ €pie y
Konmexcmi gusyennsi icmopii apximexmypu. Ilepcnekmugoro nooanbuio2o euUcsimients mModice 6ymu MemoouKa ma ocoonugocmi
BUKOHAHHS APXIMEKMYPHO20 PUCYHKY IHmMeP' €PY cakpanvhux Oyoieens.

Knrouogi cnosa: apximexmypnuii pucynok, inmep’ €p, nepcnexmuga, Jlvgigcoka nonimexuixa.
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Abstract. The characteristics of different types of multimedia exhibition technol ogies are investigated in
this article. The author considers the features of virtual and real historical and architectural environment
interaction. The peculiarities of space formation of the open-air museums, created on the basis of architectural
monuments, with the help of multimedia technical means are analyzed. The feasibility of multimedia exhibition
technol ogies application for the open-air museums is substantiated.

K ey words: open-air museum, architectural monument, exhibition technologies, multimedia technologies.

1. Introduction

The artistic organization of leisure that combines both the cognitive and entertaining functions becomes
increasingly important today. This entails the need to adjust the traditional approach to the architectural and
spatial organization of museums. Museum functions are supplemented, the scope of their activities expands.
Most clearly this tendency can be traced in open-air museums. In modern conditions, the use of the museum
environment as an entertainment space is the most interesting and actual form of preservation and demonstration
of the large architectural and urban complexes or ensembles. And the multimedia technologies can help
implement this approach qualitative way.

2. Analysis of recent researches and publications

The open-air museums are actively developed and investigated. The theoretical and
methodol ogical aspects of the architectural and spatial organization of open-air museums study begin to
appear in the scientific works of foreign and native authors in recent years. Despite the popularity of this
type of museums in Europe and in the world, the problem of the architectural ensembles —
museumification and the creation of museums on their base is only starting to be explored in Ukraine.
Thisissue is mentioned in the theoretical works of museum science by E. Dobrovolska, M. Maystrovska,
O. Mishura, O. Soustin, T. Yurieneva, O. Mastenitsa. Due to the devel opment of technical facilities and
the promotion of multimedia technol ogies, many researchers are investigating the prospects for their use
in museum exhibitions. V. Severin, L. Kalinina, T. Belofastova, |. Shevtsov and others are among these
researchers. However, the use of such technologies in the open-air museums hasn’t been, practically,
considered in the scientific works.
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3. Basic Theory Part

To determine the effective way of preserving and use of monuments, it is important to identify
their fundamental characteristics. The main feature of architectural, urban, landscape and archaeol ogical
ensembles and complexes is large scale and complexity, due to multifaceted elements that coexist in
such objects. They include the natural, historical and cultural environment, as well as the architectural
and artistic image.

Large architectural and urban ensembles should be considered within the framework of the
integrated approach. The specificity of open-air museums, created on the basis of mentioned objects, lies
in the combination of diverse objects and the environment. The open-air museums are the most common
way of multifaceted cultural heritage museumification in the world practice. The memorial ensembles
should be perceived as a complex system in the place of its origin, development and modern use.
Therefore, the search for the architectural solutions for the organization of open-air museums, which
would create the optimal conditions for the perception of such monuments with a minimal interference in
their original structure, is the most relevant.

The “in situ” method is predominantly used to create the open-air museums based on the
architectural ensembles. Scilicet, the museum is created in the place of monuments' historical emergence
and functioning, that is in their authentic environment. In the open-air museums, diverse objects play the
role of “exhibits’ — architectural buildings and structures, economic and industrial objects, landscape
and archaeol ogical monuments. The main purpose of this type of museums is not the transformation of
urban heritage objects into the objects of museum display and the use of architectural monuments as the
museum premises, but the preservation of their historical and memorial value. Therefore, it is important
to keep not only the material structure but the location and the historical environment during monuments
museumification as well.

The plurality of the mentioned monuments maximally complicates the task of their preservation
and use. Restoration, conservation, protection areas assignment and other protective measures often miss
in looking the problem of high-quality transmission of historical and cultural information to the
observer. The model of interaction between the museum and visitors is fundamentally changing
nowadays. The “culture of participation” gains more and more popularity. It can be interpreted as a free,
conscious, active participation of people in the formation of cultural and social processes, an opportunity
not only to consume but also to create, to be a part of cultural events, to comprehend and actualize
cultural heritage.

Museums exposition space goes to a qualitatively new level. Increasingly, it combines the material and
virtual environment by means of new information and multimedia technol ogies. The use of modern technol ogies
in museums makes it possible to expand the informational component of the exposition, to demonstrate the
subject in the context of virtual space, in the atmosphere of the relevant time period. Multimedia technol ogies
can become the means of creating various kinds of games, interactive co-ordinations, and entertainments. These
technologies are used in plasma and LCD screens, projection and holographic systems, lighting design and
sound accompaniment of the exposition [1].

Multimedia technologies provide the exhibition interactivity, visitor's engagement in the game, active
participation in the display, they demonstrate the phenomena and processes impossible or difficult to be
observed in areal life, as well as serve as an orientation point in a museum space, being important in open-air
museums, which often occupy alarge territory.

Multimedia technologies provide a wide area for action, and technological development makes
them increasingly flexible in use. They are mostly used indoors now, but they are also often used
outdoors while organizing various shows and cultural events (Fig. 1). Therefore, for a valuable
information transmission in the open-air museums, it is quite a rational solution to fill the environment
with multimedia that would transform valuable architectural spaces into a kind of exposition without
destroying the integrity.
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Fig. 1. 3D mapping in Lyon, France. Fig. 2. Wall touchscreen
Project by 1024 Architecture [2] at Cleveland Museum of Art, USA.
Inspiration Author:
Jeremy Weatherford, Zenith Systems, LLC [3]

The main approach to an open-air museums space formation created on the basis of architectural
and urban architectural ensembles is the principle of minimal interference with the historical structure of
monuments. Transformation in the viewers' perception also gives a reason for the new spatial solutions.
Visitors are more oriented towards getting pleasure, rather than prescriptive, educational information.
Hence, the multimedia exhibition technologies that supplement authentic exhibits will enrich and
popularize the exposition.

Multimedia museum technologies include a variety of exhibition systems: interactive booths, special
information zones, integrated into the museum computer network, that allow the visitor to work with databases
of various collections, multimedia installations, embedded in exhibition space, museum guides, various role or
simulation games, hol ographic and projection devices, as well aslight and sound equipment [4].

The use of information touch screens is quite popular today. The variety of their forms and design, as
well as the compactness and the ability to be located practically anywhere in the museum, make these tools
indispensable for obtaining the necessary information with illustrative additions.

The use of floor information booths is widespread for the architectural and spatial organization of the
museum environment. The use of such booths, where displays are integrated into a common horizontal surface
is much less common. Wall-mounted displays are used more rarely (Fig. 2). The advantage of using this
technology is that the interactive screen can be integrated into the object of industrial design [1]. Information
booths are easily combined with any small architectural form that does not ruin the integrity of the ensemble.

In order to show artificially created by humans environment of existence and self-realization to the
visitor, museum space should include a set of the physical and symbolic objects [5]. The means of
complementary and virtual reality are gaining more popularity today. The use of such technologies is of great
interest to young people, for which eectronic sources of information have become more common than books.
Practically all people own mobile phones or tablets. That provides a wide range of actions. The relevant
software will give visitors the opportunity to see things in the virtual environment that do not exist in reality.
And this applies not only to supplementing information. The structure of ensembles and complexes includes
many elements. Some of them may be damaged or completely lost. Restoration of destroyed monuments can be
carried out in individual cases, in the presence of sufficient scientific base and illustrative materials that allow
accurate reproduction of the object, as well as on the condition of its exceptional value. But such actions are not
recommended by both native and foreign law in the field of monuments protection. Multimedia technologies
using QR-codes or similar coding will allow visitors to observe lost elements of monuments or even individual
structures, without ruining preserved objects. Such a technology can show some hypothetical images if there is
no confirmation how exactly a particular element looks like.
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Fig. 3. Reconstructive mode in the Fig. 4. Reconstructive mode in the Fig. 5. Holographic instdlation &t the
Carnuntum Archaeol ogical Siponto higtorical park, Italy. Author:  Abraham Lincoln Museum, Springfield,
Park, Austria Edoardo Tresoldy [7] USA. Redlization:
Scientific devel oper: BRC Imagination Arts[8]

Ludwig Boltzmann Institute [6]

Occasionally, the image of lost or damaged elements and structures of architectural and urban
architectural ensembles is reproduced by means of temporary or permanent installations that do not ruin the
environment and preserved parts of the monument. This may be, for example, a transparent screen with a drawn
image that, from a certain point of view that shows the original appearance of the monument (Fig. 3), or alight
model made of a metal mesh (Fig. 4). In combination with the multimedia exhibition technologies, such
solutions will become even more appealing to the visitor. For example, a conventional glass screen, similar to
the one mentioned above, is used for a holographic installation in the Museum of Abraham Lincoln, Springfield,
USA (Fig. 5).

In the approaches to the architectural and spatial organization of open-air museums, the preservation of a
free space, which focuses on exhibits and creates space for interactive coordination between the visitor and
individual monuments, is actual today. Because of versatility of architectural monuments, the visua
environment, in which the visitor's attention focuses on the exhibit due to the illumination, color, and sound
making an increased emotional impact on the viewer, as well as raising the cognitive value and expressiveness
of monuments, is created. The development of computer graphics and virtual technologies enable museums to
create the effective sensory fedlings. These feelings are those emotional interactions that evoke the audience' s
interest and promote the visitor to immerse in the exposition [9].

Information carriers should be located not only outdoors. In open-air museums, restored exteriors of
architectural monuments often are supplemented by museumificated interiors of individual buildings, where
additional expositions are placed. Small interactive installations can be integrated into the public welfare,
accompanying the visitor at the locations of the main attractions outdoors. The large size of most open-air
museums makes it necessary to arrange the recreation areas. Here a larger technique, that will provide some
entertaining and performance activities — for example, the interactive games, can be placed. The use of the
projection screens and interactive windows will be the most optimal in the interiors of the individual buildings.
Using the architectural projection, holography and complemented reality means with the help of special
equipment will be expedient inside and outside the museum. Light and sound equipment will also enhance the
emotional impact of the monument exhibits both indoors and outdoors. One-time shows and other entertainment
activities with multimedia means can be arranged as well.

The application of the multimedia exhibition technologies is becoming a promising direction of the
museums’ devel opment today. The cooperation of the multimedia specialists, museum designers, restorers, and
architects is extremely important for their effective involvement in organizing the open-air museums, created on
the basis of monuments ensembles. It is also worthwhile to use world experience in the implementation of
multimedia technologies in the museum environment in Ukraine. Over the past decades, under the auspices of
the International Council of Museums, there is the Multimedia Working Group, which specializes in developing
the methodological principles of using the abovementioned technology by the museums.
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4. Conclusions

Expansion of the activity spheres creates the need to revise the previous approaches to the creation of
museum exhibitions and, accordingly, its architectural and spatial organization. The complex, multilevel system
of open-air museums performs a number of functions. Among them, the artistic organization of leisure, the
integration of cognitive, entertaining and artistic and creative functions are becoming more and more prominent.
The wide range of the modern multimedia exhibition technologies possibilities gives grounds for their
application for open-air museums. They are especially effective for transmitting the maximum amount of
information to the visitor while maintaining the authentic structure and the environment of large urban
ensembles, which include architectural, landscape, archaeological and historical monuments, inextricably linked
together. In the open-air museums, it is possible to use such technologies inside the individual monuments as
well as outside them, complementing the museum space with virtual elements. They not only can play the role
of auxiliary means but also act as an independent tool for the formation of architectural space of the open-air
museum. Such particular tools property as the ability to combine with the elements of industrial design leads to
their being an excellent way to organize the interior. On the other hand, the large-scale equipment, which is
expediently placed outdoors, allows forming attractions and recreation areas in the exterior. Thus, multimedia
exhibition technol ogy is an effective means for architectural space formation of the open-air museums.
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BUKOPUCTAHHS MYJbTUMEJIINHAX BUCTABKOBUX TEXHOJIOT T
JIJISI ®OPMYBAHHS APXITEKTYPHOI'O ITPOCTOPY MY3EIB NI BIIKPUTUM HEEOM

Anomauin. Cb0200Hi Xy00dicHs opeanizayiss 0036iLisi NOECOHYE Y COOI RNI3HABANBHY MA PO36ANCANLHY QYHKYIL, w0
CHpUYUHAE HeoOXIOHICb KOpU2Y8aHhs mpaouyiliino2o nioxody 00 apXimexkmypHo-npocmoposoi opeawizayii myseig. OcHoeHoI0
0cobnUGIiCMIO apXimexmypHux, Micmo6y0igHux, IAHOWAGMHUX MA APXeON0STUHUX AHCAMONIE MA KOMNIEKCI8 € 8enuKull Macumad
i CKNaoHuil xapaxkmep, momy ix 6apmo po3ens0ami 8 pamKax KOMIIEKCHO20 nioxody. Y ceimosiil npakmuyi nowupenum cnocooom
myseeixayii 6azamoepannoi KynbmypHoi cnadwunu € myszei nio iokpumum Hebom. YV cyuacHux ymoeax, GUKOPUCMIAHHS
cepedoguiya my3eig nio 8IOKpUMUM HEOOM K PO3BAICATLHOLO NPOCMOPY € HAUYIKAGIWOI0 Ma HAUOIIbW aKmyansHoio Gopmoio
30epedicerts i OeMOHCMpayli GeTUKUX APXIMEKMYPHUX Ma MICMOOYOigHUX KOMNAeKcig yu ancamonie. OOnum 3i cnocobie sSKicHO
peanizygamu nodionuil nioxio € 8UKOPUCTNAHHI MyTbMuMeOitinux mexnoaoeit. bacamoepannicmo 32adanux nam’ amox cmagumso
nepeo Hamu 8adicKe 3a80anHs — SIKICHO MPAHCIO8AMU ICMOPUKO-KYAbIMYPHY iHgopmayiio cnocmepicauesi. Coo200Hi MoOens
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63a€MO0ii my3el0 3 8i08I0y8auaMU NPUHYUNOBO MIHACMbCA, 6ce Oinvbwioi nonyaspnocmi nabyeac “ Kyavmypa yuacmi’ —
MOACTUBICMY He MITbKU CROANCUBAMIUL, alle [ 6YMU YaACMUHOIO KYIbIMYPHUX 3AX00i8.

Buxopucmanus cyyacnux mexnonoeiti y my3esx 0aromes MOJICIUGICHb po3uiupumu inghopmayitiny cKkiadogy ekcno3uyii, a
MEXHONO2IYHULL  PO36UMOK pobume ix Oedani eHyukiwumu y euxopucmanti. Ilonyiapuum Ccbo20OHI € GUKOPUCTMAHHS
IHMEPAKMUGHUX KIOCKI8, IHGOPMAYIUIHUX CEHCOPHUX eKpamig, MYTbMUMeOIUNUX [HCMAanayil, 2010epagiunux ma npoeKyitinux
YCMaHosok, 3acobié 0onosHenoi ma GipmyanvbHoi peanbHOCHi, CGIMIO- MaA 38YKOANApanmypu, d maxkodc OpeaHizayis pisHux
poavogux abo cumynayitinux icop. MynvmumeOitini uUcmasKogi mexnHono2ii Mocyms gioiepagamu poib i OONOMINCHO20 3aco0y, i
CIy2y8amu CamoCmitinuM IHCMPYMEHMOoM QOPMYBAHHS apXimeKnypHO20 NPOCIOpY MY3€io.

lupokuii cnekmp MOJICIUBOCMEN CYYACHUX MYTbIMUMEOIUHUX BUCMABKOBUX MEXHOAOoRI oOae nidcmasu Oas  ix
BUKOPUCTANHA Y My3eax ni0 eiokpumum nebom. Bonu € ocobnuso egpexmuenum 0nsi mpanciayii Makcumanbho2o 06’ emy
inghopmayii’ 8iogidysauesi npu 36epedicenni agMenmuyHoi CMPYKMypu i cepedosuya 6enuKkux MicmobyOieHux ancamonie, siKi
BKTIOYAIOMb APXIMEKMYPHI, TaHOWAdmui, apxeonociuni ma icmopuyHi nam' smKu, Hepo3pueHo NoeoHani mixc cobow. Takum
YUHOM, MYTbMUMEOILHI BUCIABKOGI MEXHONO02TT OOYLTbHO BUKOPUCMOBYBAMU Ol (POPMYBAHHS APXIMEKMYPHO20 NPOCMOPY MY3ei8
nio 8IOKpumuM HeboM.

Kniouogi cnoea. myseii nio 6iokpumum neOOM, nam’simka apXimeKmypu, GUCMABKOGI MEXHON02il, MyIbmumeOiiHi
MexHoN02Ii.
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Abstract. The degree of the Basilian monastic complexes preservation in general and each object in
particular is being investigated and the possibilities of their reproduction with adaptation to the original function
are determined in the article.

K ey words. Monastery, modern state of the Basilian monastery, reproduction of the monastic complex.

1. Introduction

Monasteries play a significant role in many spheres of the life of Ukrainian society and are the objects of
Ukrainian cultural heritage. They were the monuments of spiritual, material and artistic culture, which played an
ideological part in the history of our nation. Nowadays, many monastic complexes have been lost, and the ones
that are still preserved, contain the dilapidated objects. The problem of preservation and reproduction of
destroyed monastic objects as the objects of our spiritual and cultural heritage is extremely important at the
present time.

Basilian monastic complexes as well as the ensembles were actively developed in the 17-18" centuries.
Architecturally, they were the unique objects with a peculiar artistic and architectural-spatial solution. Being
aware of the importance the valuable historical and architectural complexes preservation, the issue of
comprehensive study and comparison of written sources, illustrative, archival, cartographic materials, field
surveys, in order to identify the architectural and spatial structure of the Basilian monasteries can be considered
as one of the urgent questions.

Monastic complexes and ensembles were located in the cities and villages of Ukraine. They were located
on the outskirts of the cities and villages or beyond them. Over time, the buildings were built around them. The
monasteries also occupied a special place among the monuments of architecture and urban development. The
architectural image of monastic complexes was formed under the influence of special socio-economic and
conditions of the life of the Ukrainians, their culture and national traditions, a landscape environment and the
features of the relief. By architectural and spatial solution, the monasteries represented a compact urban
building, with sacral, residential, educational and economic zones, functionally interconnected. The entire
monastery was surrounded by the walls on all sides. As a rule, monasteries were located on the high hills or
natural terraces and occupied a dominant position over the environment.

2. Analysis of the current state of monastic obj ects

The material and technical state of the objects of historical and cultural heritage, which includes directly
the monastic complexes and ensembles that embodied the highest achievements of the Ukrainian people in
architecture and art and were the centers of spirituality and culture, had been greatly influenced by socio-
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economic, political and cultural changes in our society. However, the greatest damage to the monuments was
caused by the functional use of them not for purpose, which led to redevelopment, rebuilding, completion and
superstructure, or even partial or complete destruction of monastic buildings. Especialy in the Soviet era,
during the reign of atheistic ideology, Basilian monastic complexes and ensembles were adapted mainly for
social and economic needs. in the museums (Lviv, Chervonograd), psycho-neurological dispensaries
(Krasnopushcha, Dobromil, Krekhiv, Pogonia), schools, vocational schools and dormitories (Zhovkva, Lavriv,
Buchach, Ulashkivtsi, Chervonograd), clubs (Drohobych, Ulashkivtsi), recreation centers (Goshiv), tuberculosis
clinics (Zolochiv, Pidhirtsi), warehouses for agricultural purposes (Ulashkivtsi, Krekhiv), schools, vocational
schoals and dormitories, different workshops (Krasnopushcha, Zhovkva). As a result of such transformation of
the Basilian monasteries, monastery buildings suffered irreparable damage: loss of decor on the facades and in
interiors, ruined valuable fresco paintings of the temples, destruction of individual objects, loss of unique artistic
works (iconostases, atars, icons, sculptures, valuable books and old paintings), the change of the historical
landscape, the disappearance of the monasteries gardens, alleys, parks.

After the independence of Ukraine and the return of monastic complexes to the Basilians, their
active reconstruction and development with the involvement of specialists of the
“ Ukrzakhidproektrestavratsya’ institute began. In modern conditions, in connection with the mass influx of
pilgrims, there is a question of the expansion of monasteries and the construction of new types of living
quarters (hotels) for the higher clergy and pilgrims. During the restoration work on monastic monuments
there is the implementation of reconstruction works, in particular, the creation of additional premises
through the placement them in the cellar of the attic floor.

In order to reproduce a monastic complex or ensemble with its landscape environment (gardens,
parks, alleys), architects of architectural and planning, compositional features of the Basilian monasteries
need to be studied in depth, which will allow them to determine their historical, artistic and cultural value
while the analysis process. Monastic monuments, which were not only the centers of spirituality but had a
decisive influence on the development of Ukrainian culture, architecture and art during a long historical
period and were associated with historical events, outstanding personalities or the creativity of genius
architects, sculptors, artists, were the unique works of a certain style, with the significant losses which
subject to a priority reproduction [1]. The scientifically substantiated documentation about these objects,
taking into account the laws of the architectural and spatial organization, allows architects and restorers to
reproduce a holistic and compositionally completed monastic ensemble, as a part of the historical environment
of the city or the village.

An important place in the historical and cultural heritage belongs to the defensive monasteries-fortresses
with centuries-old history, connected with the historical past of the region, ranging from the Mongol-Tatar
invasion to the Tatar incursions. These monuments include a defensive monastic complex in the village.
Pidgoryany on the outskirts of the city of Terebovlya, founded in the 16" — beg. 17" [2], but now, it presents
only the ruins remained (Fig. 1, 2). The monastery is located on a high mountain hill where the rivers Gnisna
and Seret are merged. The monastery-fort in plan is shaped like a trapezium, surrounded by the high stone walls
with four corners of the two corners of the two-tiered cylindrical tower. In the middle of the northern defense
wall there is an entrance gate along the axis which, in the depths of the monastery’s yard, is a three-storey
masonry, defensive church of the Transfiguration of the Lord, which from the north is adjoined to an el ongated
monastic complex with the cells, a refectory, a library, a kitchen and other premises. This building on the
northern end adjoined to the premises at the gate, forming a G-shaped plan. Two of the four corner towers have
been preserved — south-west and north-east ones. Nowadays, only the monastery church has been restored. In
the restoration process of the monastic complex it is necessary to apply conservation, fragmentary and integral
restoration, in order to maximize the preservation of the monument [3].

The monastic church in the tract Monastirok, which is 2 km to the south of Buchach, is located on a
rocky hill on the right bank of the Stripa River, has also survived to this day only in ruins (Fig. 3,4). The
massive walls with the thickness of 1,7-1,8 m testifies of their defensive character. The temple is three konh
with a rectangular porch and a high tower-bell tower over it. The height of the walls of nave and konh reaches 9
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meters. The eastern part of the temple was completed by the apse conch, the two smaller conches emerged from
the southern and northern walls of the church. The width of the apse is approximately equal to the nave width.
Two narrow, high windows with semicircular jumper cut through the southern wall and one round window cut
through the southern konh. The apse and the northern wall of Navi and the northern conch are without windows.
Such construction of the northern facade was apparently due to the defensive needs — the northern wall of the
church was turned towards the monastery gate, from where the enemy was expected to attack. The western
facade of the temple completed a square in the plan tower-bell. The main defensive function was performed by a
tower, approximately 15 m high, in the western wall of which was the entrance of the temple. Above the
entrance there were two battle tiers, with one loophole on each side of the tower. A staircase, arranged in the
thickness of the stone wall of the tower provided the connection between the tiers. Till now, only the church has
gone to ruins. Such type of monuments is one of extremely rare in Ukraine. This monastery temple is of
historical and artistic value and prompts the need for restoration measures to preserveit.

According to the relevant studies, one can distinguish the following ways of strengthening and restoring
each element of the monastery fortifications:

— Foundations. It is obligatory that the Existing booty foundations of natural stones should be
strengthened by the way of arrangement with metal clips. While reinforcing the foundations, it is necessary to
take measures for anti-corrosion protection of reinforcing elements, and also carefully monitor the injection of
the sol ution in the channels.

— Defensive walls. It is necessary to disassemble the dissonant non-authentic elements of the wall (if
any). When restoring the masonry one should use the option of restoring the surface: the conservation of
historical material, with the addition of stone masonry losses with authentic material and reinforcement of
emergency sections of the walls strengthening reinforcement. When reinforcing masonry of fragments of walls
it is necessary to take measures in anti-corrosion protection of the reinforcing e ements. The technology of the
works on the masonry surface conservation involves the following operations:

— cleaning the outer surface from contamination, salinity and de-structured layers;

— addition of the losses in the masonry;

—injection of the cracks and voids in the masonry;

— strengthening the | oose, brittle stones with special sol utions.

— restoration of the seams;

— gpackling caverns, supplementing minor |0sses;

—tinting the areas of inserted stones;

— surface protective treatment.

All supplements of losses in the masonry of building mortar, stone, splicing of cracks must be performed
by solutions, similar in composition to the authentic (lime and sandy sol ution).

Fig. 1. Transfiguration Monastery in Pidhora village. Fig. 2. Transfiguration Monastery in Pidhora village.
Fhoto 2017 Fhoto 2017
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Fig. 3. The church’sruinsin the tract Monastirok. Fig. 4. Hypothetical reconstruction of the church
Fhoto 2014 in the tract Monastirok

Among the historical sacred sights characterized by the unique and special features are the rock-cave
monasteries, the most ancient monuments that attract the attention of many researchers due to their mystery.
They are also important for the development of religious tourism.

The monastery of St. Ivan the Baptist in Ulashkivtsi of Chortkiv district of the Ternopil region was
founded in the 14™ and was housed in the rocky folds of the highly elevated right arm of the Seret River [4].
According to the legend, the monks settled in rocky caves, brought a miraculous icon of lvan the Baptist.
Subsequently, in 1565, the family of the Dobrutsky-Rakitshorovskys presented theicon of Our Lady. According
to the legend, the cave, which was equipped with the chapel of Ivan the Baptist, expanded in 1673 by Jan IlI
Sobieski, who stayed at the monastery, while heading a battle of Khotin. In 1678 above the cave church of John
the Baptist, there was built the church of the Nativity of the Virgin [5]. It should be emphasized that the
information about the rock monastery appears much earlier than the very settlement. In 1797, both cave
churches were renewed [6]. During World War |, the cave temples were damaged.

The new masonry monastery complex was built somewhat higher on a plain natural terrace in 1898 [7].
The ruins of the monastery cave church and the cell under it have survived to this day (Fig. 5, 6). To get to the
monastic cave cells one has to climb the steep slopes. The monastery was located on the two levels. On the first
tier of the caves there is a small cell with a window where the monks lived, overlooking the river Seret and the
surrounding villages. The only entrance is covered due to the collapse. The church of lvan the Baptist is added
to the cliff. The cell located on the second tier, was really hard to get, as one need go down six meters deep into
the cave with the help of the chain built by the local inhabitants. The cave monastery is belonged to those
unigue monuments which require an urgent systematic survey of open monastic objects, instrumental cave
surveys and archaeol ogical research, hence, any restoration measures for the preservation and restoration of the
monuments have to be based on these i nvestigations. We propose the fol lowing measures:

— strengthening, restoration and reproduction of bases and foundations;

—installation of waterproofing;

— conservation, restoration and reproduction of the masonry and bearing structures,

— restoration and repair of the roofs;

— conservation and restoration worksin theinteriors;

— conservation and restoration works on the facades;

— conservation and restoration of an architectural and stucco decoration;

— conservation, restoration and reproduction of the wooden products and constructions,

— conservation, restoration and reproduction of the metal and stone products and constructions;

— restoration and repair of the floors.



Reproduction of the lost monastic complexes of OSBM 29

Fig. 5. Ruins of the monastery cave Fig. 6. Ruins of the monastery cave-cell
churchesin Ulashkivts. Photo 2014 churchesin Ulashkivts. Photo 2014

3. Conclusions

Based on the thorough study of literary, archival and cartographic materials and field surveys, the urban
structure of the ruins of the Basilian monasteries has been studied. Public recognition of the role of monastic
memorials as the centers of spirituality, having a scientific, historical and artistic value, prompts the need for
their protection as the objects of cultural heritage. Depending on the town-planning situation, the values of
monastic objects, the degree of their preservation, individually proposed for each particular Basilian monastic
complex restoration measures for the preservation and restoration of lost monastic structures.
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MOHACTUPCBKHUX KOMIIVIEKCIB YCBB

Anomauin. Y cmammi nopyweno npobnemy 6i0meopents 6mpaieHux monacmupcovkux komniexcie Quny Ceamoeo
Bacunis Beauxoeo, wo 6 nHaw uac € Ha036u4auno akxmyanvhoio. Mouwacmupi eidieparome 3Hauny poas y 6azamvox
chepax oicumms  yKkpaincokoco cycninbemea i AGAAIOMbCA 00 €Kmamu  YKpaincvkoi Kyabmyphoi cnadwunu. 3a
apximexmypHo-npocmopo8UM pilenHs MOHACMUPI AGNANU COO0I0 KOMNAKMHe MiCmMoOyOdieHe YMBOPEeHHs, 3 CAKPATbHUMU,
ACUMIOBUMU, NPOCEIMHUYLKUMU MA 20CHO0APCOKUMU 30HAMU, PYHKYIOHANbHO NOEOHaHUMU Midxc coboio. Ha cbo2ooni
6azamo MOHACMUPCOLKUX KOMNIEKCI8 8MpayveHo, a 6 mux, wo Oitiwau 00 Hawux OHig, € 00’ ekmu, wo nepebysaiomso
naniespytinoganomy cmani. Haiibinbwoi wkoou nam’smkam 3a80ano @QynHKyionanvhe GUKOpUCMAHHA IX He 3d
NPUZHAYEHHAM, WO NPU3B00UI0 00 Nepeniany8ants, nepedyoosu, 006y008u i Haobyo0osu, a mo U 00 4ACMKOBO20 Ul
NOBHO20 PYUHY8AHHA MOHACMUPCLKUX OYOigens.
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Asmopu 36epmaiomv ysazy Ha HeoOXIOHICMb IPYHMOBHO20 KOMNIEKCHO20 BUBYEHMs I 3ICIABNIEHHS NUCLMOBUX Odicepei,
imocmpamuenux, apxignux, Kapmozpagiunux mamepianie, Hamypuux obcmediceHb, wob idenmughikysamu apximexmypHo-
npPOCMopo8y CMpYKMypy 8acuniancbkux monacmupie. Haykoso obipynmoeana OOKyMeHmayis npo posenanymi o0 ekmu i3
8PAXYBAHHAM — 3AKOHOMIpHOCMEN apximexmypHo-npocmoposoi  opeawizayii, 003801AE  aAPXIMeKMOopaM-pecmaspamopam
810mMGopumMuU YiNiCHULl i KOMRO3UYITHO 008epUIeHUll MOHACMUPCLKULL AHCAMONb K CKAA008OI ICMOPU1HO20 cepedosuya micma yu
cena.

Ha ocnosi onpayioganns nimepamyphux, apxisnux i kapmoepagiunux mamepianie ma HamypHux obcmesicenv y cmammi
susyena Micmo6yodiena cmpykmypa pyin 6acuniancoKux MOHACMupia.

Cycninbhe @usHanHA pONi MOHACMUPCOLKUX NAM AMOK 5K 0CepeodKié OYX08HOCMI, WO MAlOMb HAYKOBY, iCMOpU4HY ma
MUCmeybKy YiHHICMb CHOHYKAE 00 HeobXiOHOCHI IX 0XOpoHuU, K 00 €KMIi8 KYIbmypHOi cnadwunu. 3anedxicHo 8io MicmobyodieHoeo
NON0JICeHHs, YIHHOCI MOHACTUPCLKUX 00 €Kmig, cmynens ix 30epedcenocmi, agmopu nyonikayii 3anpononysanu iHousioyanibho
0718 KOJICHO20 KOHKPEMHO20 8ACUNIAHCHKO20 MOHACMUPCLKO20 KOMNIEKCY peCcmaspayitini 3axoou i 30epedicentsl i i0meopeHHio
8MPAYEHUX MOHACTUPCLKUX CHOPYO.

Knrouosi cnosa: monacmup, cyuacnuii cman 8acuniancbKo2o0 MOHACMUPSL, GiOMEOPEHHA MOHACMUPCHKO20 KOMNIEKCY.
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Abstract. Author considers the main problems connected with the question about the founding of an ancient city
of Kievan Rus—Novgorod on VValkhov River. The reason for the reflections on this topic was the authors critical analisis
of Yevgeni Nosov's new publication. Also the author considers an important question of this city localization inthe IX —
X centuries. These questions are andlyzed on the background of ancient chronicles messages.

Key words: Novgorod, Nepoyoapdag (Nemogardas), Holmgardr (Holmgardr), ' Rurikovo Gorodysche
(Rurik’s Hillfort), localization, archaeological dating, foundation of the city, place names, architectural and
archaeol ogical research.

1. Introduction

In the callection of scientific articles published in honor of the famous Kyiv archaeologist Gleb Ivakin there was
the research of his colleague Y evgeni Nasov about the early history of Novgorod on the Volkhov River [1]. The essence
of the considered issue was defined by the author in the subtitle “ To the history of the name of the Northern Rus
center”. The researcher thus focuses attention on the name (or rather — the names) of the city. However, the examined
subject is much broader. The objectives set by the author face at least four significant problems: 1) the problem of
chronicle dating of Novgorod beginnings; 2) the problem of archeological dating; 3) the problem of parald use of place
names, 4) the problem of localization of the ancient Novgorod.

2. Wording of the problem

The first of these problems is that the several of records about the events of 9-10™ centuries mentioning
Novgorod in the generd chronicles of Rus' are not consistent with the evidence of the local Novgorod Chronicle about
founding of the city in 1044 by Prince Volodymyr, son of PrinceY arodav the Wise “B abmo xspns . [6552 (1044)]
Xoou Apocnas na aumesy . na eéecny dce Bonooumupn . sanoocu Hoe2opoow u 306aa u” [2]. (In the summer of 6552
(1044) Yarodav went to the Lithuanians and in spring Volodymyr founded Novgorod).

The second problem is associated with the unsuccessful attempts to discover the layers of 8-9" centuries
on the territory of the Novgorodian “Dytynets’ (Citadel) and 'Slavenskyi Kholm' (Slavenskyi Hill). The
unearthed remains of the original defensive shaft of the citadel (Dytynets) confirmed its foundation in the 40's
of the 11™ century. The layers of the 9" century are found only in a fortified settlement located on the Volkhov
source, 2 km south of Novgorod Dytynets, known as “Gorodische” (Hillfort) (artificial name — “Rurikovo
Gorodische” / Rurik’ s Hillfort) (Fig. 1). In addition, there are reasons to doubt the veracity of accurate dating of
Novgorod cultural layers based on dendrochronology, which alows 20-30 years of a possible error.
D. Machynsky drew attention to this problem referring to A. Uryeva sworks[3].

The third problem is caused by the fact that in the 9", 10™ and 11™ centuries Scandinavians do not know the
name of 'Novgorod', the city was known only as'Hdlmgardr’ (Holmgardr). The identity of these names is proved by
late evidence of Gongu-Hrolfs saga: “enasmwiii cmon komynea I'apoos naxooumes ¢ Xomvmeapoabopee, KOmopbiil
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menepo 306emces Hoeapoap” [4]. (The main throne of konung of Gardsisin Holmgardr which is now named Nogardr).
The oldest copy of the saga dates from the second half of the 14™ century. In addition, Constantine Porphyrogenitus in
histreatise“ On the Management of the Empire’ dated 948-952 mentions the name’ Nemogardas (Nepoyopddc) where,
according to the emperor, was Sviatodav (Zeevdoctidfog), son of Igor (Tyywp) archon of Rus'. Thereis no certainty,
whether the same settlement is mentioned in different chronol ogical sources under these names.

tynts (Citadel)
L

“Goradische” (Hillfort)

¢ Lake Ilnl"|,_en

Fig. 1. Dytynets (Citadel), “Kholm of Slavno” and “ Gorodische” (Hillfort) on the plan of modern Veliky Novgorod

The fourth problem caused by the previous three is associated with Novgorod localization and thereis no aclear
solution to it. The longstanding attempts to link the annalistic Novgorod with modern Novgorod kremlin (Dytynets)
were not confirmed. No local old fortifications were found on the territory of Novgorod. In literature the place name
"Novgorod' was also associated with “ Rurikovo Gorodische” (Rurik’s Hillfort) and ancient Ladoga. E. Nosov once
referred to V. Parkhomenko's scientific concept that challenged the North localization of 'Nemogardas [5], and
supposed that it could be Novgorod-Siversk on the Desna River, Novgorod-Volynskyi on the Sluch River (Zvyage
according to the chronicles) or Small Novgorod on the Dnieper [6]. However, the scholar didnt’t consider the recent
research, including the one proving the identity of Novgorod from 9-10" centuries chronicles with the hillfort of Volyn
type onthe River Lugathat waslater named as VVolodymyr (Y u. Dyba). In addition, L. VVoytovych identifies Novgorod /
Holmgardr with the archaeol ogical complex in Gnyozdovo near Smolensk.

3. Formulation of the article goals

Our goal isto indicate the main contradictions arising from reading historical sources about Novgorod of
the 9-10™ centuries in the comparison with the results of archaeol ogical research of this city.

4. Presenting of the main material

The aforementioned problemsintertwined in a tight knot of contradictions which E. Nosov triesto reconcile. Ina
concluding part of the analysed publication the aLthor tries to prove that while mentioning Novgorod of 9-10" centuries
the chroniclers had in mind the fortified settlement in Gorodyshche tract. He believes this settlement center in the upper
reaches of the Volkhov River was developing in several phases: 1) Soven oldest settlement was called "Holm-gorod
which transformed into ' Holmgardr’ in Scandinavian transcoding; 2) in the middle of the 9" century Rurik founded new
fortifications on this place, whence has appeared the place name’ Novyi Gorod' ('New City") and the adjacent buildings
gradudly embraced a wider areg; 3) in the middle of the 11™ century Volodymyr, son of Yarodav, established the
Dytynets (Citadel) 2 km downstream the Volkhov and later it was named 'Novgorod' while the old abandoned placed
got the name’ Gorodyshche' .
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The novelty of these suggestions is obvious. In 1990 monograph “Rurikovo Gorodyshche” (Rurik’s
Hillfort) E. Nosov supported the idea that the name of *Novyi Gorod ('New City') emerged in the mid 11™
century as opposed to old settlement Gorodyshche, but in the analyzed article the researcher regjects the
possibility that chroniclers attributed the recorded events of 9-10™ centuries to a new place name that appeared
in the second half of the 11" century (the last date should be considered as misprint, because 1044 is mentioned
in the chronicle). Now the scientist strongly emphasizes that the name 'Novgorod' was in use before the
constraction of Dytynets (Citadel) and before appearance the place name ' Gorodyshche' (Hillfort) (p. 332). Are
there reasonable grounds for such aradical change of views?

Proving that a fortified ' Gorodyshche' is the oldest Novgorod according to the chronicle and at the sametime is
one of the local names that appeared on the later stage of urban devel opment E. Nosov gives long known facts stated in
his own previous works. there are no layers older than the third quarter of 10" century on the territory of Novgorod
Dytynets (Citadd) and its entire complex was of particular importance in the urban structure only with the adoption of
Chrigtianity (p. 332). However, earlier the same arguments gave reason to the author to formulate much more cautioudly:
“He dymaro, wo celtuac MoXCHO OOHOZHAUHO Py 6ONPOC 0 OpesHetiuem Haumenosaruu 2opoouwya’ (I do not think
that now it is possible to resolve definitely the problem of the oldest name of the ancient settlement) [7]. Inthe given case
the earlier statement is more confident and trustworthy.

Having presented his new considerations, E. Nosov |eft aside anumber of facts that require furter explanation:

First, assuming that the initial fortified settlement on the site of the ' Gorodyshche' was called ' Kholm-
gorod', the researcher didn't explain how this hypothetical name correlates with local parald place name
"Kholm of Slavno’ that was first documented in the recordsin 1134. It is difficult to agree with the possibility of
any parallel existence of two nearly identical place names, as well as to believe that the place name was shifted
to the settlement 'Slavno’ after Rurik had built a new fortification called "Novgorod' on the old place of
'Kholm-gorod' . The probability that both place names ' Holmgardr’ and ' Novgorod' were moved to a new place
is too small. We should consider the chronological gap in a hundred years from the time, when according to
E. Nosov old name "Holm' was functioned on ’Gorodyshche' in 60-70-ies of 9™ century, to appearance the
emergence of ancient layers of ' Slavno’ inlate 70's of X century, where fixed the place name’'Holm'.

Second, the author does not provide the compelling reasons that might force the Scandinavians and Rurik
to name their rebuilt fortifications as Novgorod and not to save already locally assimilated Scandinavian form
"Hélmgardr’ which reinterpreted the traditional local name’'Holm-gorod' and was often recorded in the various
Scandinavian sources, at least until the second half of the 14™ century. Moreover, even much bigger urban
reconstruction and development as for example in Novgorod Dytynets (Citadel) or in Kyiv at times of
Volodymyr or Yaroslav did not lead to a change of a city name. The new name was given only to a newly
established settlement (city/gorod of Volodymyr, city/gorod of Yaroslav, etc.). Gorodyshche itself was not
outstanding by its size and hypothetical numerous changing names were not backed up of the visible urban
transformations. Except the desolation which was affected by its name.

Third, while agreeing that the oldest name ' Xonms-ropoas’ / "Holmgardr’ was well-assimilated in the
Scandinavian environment and used to denote a settlement located on the origins of the Volkhov River. But also
the name the name 'Nepoyopddg’ characterised by E. Nosov as habitual Scandinavian (p. 333). This name must
be recognized as such located further south, outside the influence of the Scandinavian residents in river Volkhov
basin. It is worth recalling that up to the second half of the 10™ century the Scandinavians had little focused on
the realities of the Middle Dnieper territory and they do not have specific information even about Kyiv.

Fourth, referring to the chronicled legend about the invitation of the Varangians (p. 335) E. Nosov
emphasizes the mention of Rurik’s arrival to Lake llmen, where he founded the city on the Volkhov River that
completely topographically corresponds to the location of the modern fortification in Gorodyshche placed 2 km
upstream from the 1044 Dytynets (Citadel). But the author avoided mention about the legendary city Slovensk
with no less eloquent analogy: “2padv ra nosoms mbems oms cmapazo Crosencka no Boaxogy siko nonpuwe u
oons, u napexowa Hoevepaow Benuxin” (the city founded on the new place from Sovensk down the Volkhov
River was named Veliky Novgorod) [8]. The reason seems to be simple as a critical number of names borrowed
from varying sources is concentrated in one place: ' Slovensk’ — ' Xoams-ropoms’ / 'Holmgardr’ —'Novgorod' —
"Nepoyapdag', 'Kholm of Slavno’, and that fact could jeopardize the hypothesis.

Fifth, all the chronicled records about the invitation of the Varangians are still legends despite their vivid
literary form. The literature clearly indicates that there is practically no information of the northern lands from
hte time captured Kyiv by Oleg (882) to the division of lands between the sons of Svyatoslav (970).
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Fig. 1. Variants of the campaign of Princess Olgato Novgorod 947:
1 —international trade route Bulgar-Kiev-Regensburg; 2 —international waterways,
3 —regional waterways; 4 —the boundaries of thetribal territory of the Derevlyans; 5 — settlements, cities;
6 —the options of itinerary Princess Olga's 947 year (a—to the north; b —to the west);
7 —the territory where Princess Olga founded Pogosts
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Between these dates Novgorod was mentioned only once in The Tale of Bygone Y ears in the entry dated
947:“6 16" . ¥5. 7 . fie . [ 6455 (947)] ude Cnea k Hosyeopody . u oycmagu no mbcmb . no2ocmul u 0aHs . U no
JIy3t nococmour u oans u wopoxet” [9]. (In the year 6455 (947) Olga went to Novgorod and founded on the Luga
the pogosts and imposed rents and tributes). Cited events are usually explained by the chronicler as the reforms
of Kievan Princess Olga on the northern territories that started after the war in Drevlyanian land in 946 which
was started by Princess Olga to revenge for her killed husband. Having punished the Drevlyans (“no mocms” /
after revenge), Olga went westwards to Novgorod and founded the pogosts (administrative units) on the Luga
(“no JIyst") and imposed rents and tributes. Referring to this record the theory of reasonable probability of early
identification Novgorod with the settlement on the Luga River founded in 10" century as Dytynets (Citadel) of
the future VVolodmyr city was grounded in the book “ The Homeland of St. Volodymyr” [10] (Fig. 2).

3. Conclusions

The problem formulated by by V. Parkhomenko relating to the South localization of Novgorod in the
chronicle of the IX-X centuries should not be ignored. Hopefully Novgorod scientists will consider this
problemin spite of all patriotic feelings and contrary to scientific inertia.
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FOpiii /luba

JIO IMTPOBJIEMM IHTEPITPETAILIl ICTOPUYHUX CBIITYEHB
PO JITOIMMACHUM '"HOBI'OPOJI’ Y IX — X CTOJITTSIX
(3ayBazkeHHs 3 NIpUBOAY HOBOI myoOuikauii €. Hocosa)

Anomauia. Aémop pozensioac ocHogui npobiemu, o8’ A3ani 3 uUpiuleHHAM nUManHs npo 3acuysanns Hoszopooa
na Boaxosi. ITiocmagoio cmana nosa nybnixayis €ecenis Hocosea, npucesuena numannio nouamkie Hoscopooa na
p- Bonxosi. Mema yiei nybaixayii — exazamu oCcHOGHI NpOMuUpiyys, WO BUHUKAIOMb NPU YUMAHHI ICMOPUYHUX Odicep el
npo Hogzopoo IX—X cmonime nopieuano 3 pe3yibmamamu apxeonio2iyHux 00ciiodcens ybo2o micma. Bucnoenioiouu nogi
mipkyeanns €. Hocos 3anuwue noza yeazoio nu3ky gakmis, aki eumazaioms noscrenus. Ilo-nepwe, oonyckanouu, wo
nepsicue 2opoouujeHcvke YKpinjiene noceneHHs cl08'aH Mano Ha3ey 'Xoamv-2opoov’ H0820p0O0CbKULl OOCHIOHUK He
NOACHUB, AKUM YUHOM YA 2INOMemuyHa HaA36d Kopenoemvcs i3 mononimom 'Xoam' Cnasencvkoco Kinysa, nepuia
3a00KyMenmosana 32adka npo saxuti oamyemocs 1134 p. Ilo-opyee, asmop ne nHagooums 00cmamunbo 8a2OMuX NPUYUH,
Akl 0 smywysanu ckanounasie Plopuxa naszeamu nepebyoosane Humu 2opoouujencvke ykpiniennus Hoezopodom, a ne
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30epeemu 6dice BKOPIHEHY HA MicyesoMy IpYHmMI ckanOuHascovky Gopmy "Holmgardr'. Ilo-mpeme, no2odxcyrouucy 3 mum,
wo Haticmapwa Hasea ' Xoamwv-copoov''Holmgardr’ miyno npuoicunacs 6 CKAHOUHABCLKOMY cepedoguwyi i
BUKOPUCIMOBYBANACA HA O3HAYEHHA HACENeH020 NYHKMY pO3MAulo8ano2o Ha eumokax Bonxosa, eunaodano 6 nazey
' Nepoyapdag' euznamu makxor, wjo cmocy8andacs HaceieH020 NYHKMY, pO3MAaulo8ano20 3HA4HO NiG0enHiwe, 3a Melcamu
6NAUBY CKAHOUHABCLKUX Kononicmie [10eoaxog’s. Ilo-uemeepme, €. Hocoe axkyenmye ysazy na momy, wjo 32a0ka npo
npuxio Propuxa 0o Inbmens, oe 6in 3pybas copod nad Boaxoeom, nosnicmio monocpaiuno 8ionogioae Micyro
posmawysanns cydacnozo I'opoouwa il pozmawogyemocs 2 km 62opy 3a meuicto i0 oumunys 1044 p. Oounauve asmop
yuuxae 32aoxu npo aecenoapuuii Cnosencox. Ilo-n’sme, aimonuchi 0nogioi nNpo NPUKIUKAHHA 6apseie, AKuMuU 0
ACKpagumu 60HU He euoasanucs, € aecenoapuumu. Ilopywene ceoco uacy B.Ilapxomenxom numanmns niedennoi
noxanizayii nimonucnoeo Hoszopooa IX=X cm. ne cnio obxooumu 6oxom. Cnodisarocsi, 36epHymo Ha ylo npodiemy yeazy
i H082OPOOCLKI HAYKOBYT, NPU BCIX NAMPIOMUYHUX NOYYMMAX MA 6cyneped HayKoeill inepyii.

Knrouosi cnosa. Hoszcopoo, Neuoyopdas (Hemorapoac), Holmgardr (Xoamrapo), Propukose 2opoduwye, noxanizayis,
apxeonoeiune 0amy6amisl, 3aCHy8AHHs MICIA, HAUMEHYBAHHS, APXIMEKMYPHO-APXEO0N02IUHI 00CTIONCEHHS.
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Abstract. A historic and cultural as well as urban panning architectural analysis of the main periods of
the prosperity, decline and renovation of the Pototskyi palace in Tulchyn on Vinnitsia area at the end of 18"
century have been reviewed in the article The stylistic features of the palace's architecture have been
determined. The influence of early classicism on the formation of the principal aspects of the palace ensemble
architecture surrounding has been analyzed. The main artistic and decorative methods as well as the regularities,
compositional and spatial solutions to the architecture of palace complex have been revealed.

Key words. palace, architectural monument, early classicism, Pototskyi, ensemble, estate, order, style,
wing.

1. Introduction

It is impossible to imagine the development of Ukrainian architecture during a number of centuries
without the unique works that are in need of studying and analyzing in a deep and meaningful way. The palace
complexes located in Eastern Podillia with their great variety of stylistic solutions constituted a considerable
part of the edifices built in the style of classicism — the style approved by the tsar’ s power that was creating the
specific trends of estate architecture devel opment for years.

The socia and economic aswell as palitical changesin Ukraine and the period without statehood lasted from the
19" to the late 20™ century extremely influenced the condiition of the architectural monuments and their preservation.
Among the numerous masterpieces of Vinnitsia area a leading position takes up the palace in Tulchyn built in the
identities of the exquisite early classicism aped by the architects of Europe and tsar’ s Russia. The matter isthat at theend
of the 18" century the map of Europe was redrawn: Russian Empire (which included Slobozhanshchyna, Left-Bank
Ukraine and Kyiv) went out to the Black Sea coasts and as result of the 2-nd and 3-rd territorial division of Polish-
Lithuanian Commonwealth it also appropriated VVolyn and Podillia (Aseev, 2003).

The architecture of European countries was characterized by the devel opment of classicism the swing and
grandeur of which was actively spreading towards neighbouring states. Russian Empire and Polish-Lithuanian
Commonwealth having the Ukrainian lands under their authority had immediately approved of the aesthetic
concept of French classicism.

In Eastern Podillia (the territory of modern Vinnitsia region) which was a part of Polish-Lithuanian
Commonwealth an active introduction of classicism happened just in the palace architecture. After all, the
Polish magnates did not limit themselves in the scope of building their estates and involved the world architects
in the design, that additionally suggested their powerfulness and authority over the mere Ukrainian peasants and
anobility environment as well.

The purpose of this article is a profound analysis of a nation's foremost architectural landmarks — the
palace ensemble of Pototskyi family in the city of Tulchyn of Vinnitsia region as a pattern of classicism
architecture in Eastern Poldillia. A research subject is the existent palace and the park of the late 18™ century.
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The main tasks set in this article are to consider the historic aspects of the palace formation from the
foundation to its present day partial restoration; to specify the composition and spatial design of the estate; to
analyze the architecture and planning peculiarities of the palace in the context of landscape architecture
development of different representatives of the early classicismin Vinnitsia; to determine the current conditions
state of an edifice conservation.

2. Basic Theory Part

For the realization of the tasks set in the article as well as while processing the material there were used
the general scientific and special professional research methods. Among the general scientific methods were the
empiric ones (observation, description) and theoretical (historic approach, analysis, system method and the
method of generalization). As for special professional methods, they included the method of on-location
observation, the method of photo-fixation and the method of morphological analysis. The complex methodol ogy
of the research stipulates studying and analyzing the preceding scientific works and sources concerned the
subject of the article.

The Tulchyn Palace has not amost been studied in the Ukrainian architecture and none fundamental
work dedicated to the history of its construction and development has not been published. To characterize the
period of the late 18" century including the period till 50-s of the 19" century there exist only limited
information content at our disposal. The incompleteness of research is caused by the loss or stealing the archival
documents concerned the construction of the entire ensemble from the fund of Pototskyi family that is preserved
in Central State Historical Archives of Ukraine in Kyiv during their lifetime. Despite the considerable number
of published historic works related to the history of the palace ensemble in Tulchyn, all these works deal mainly
with the history of Tulchyn and the family of Pototskyi but just the history of palace creation and the park
foundation are not made clear enough well.

Among the pre-revolutionary publications written in Russian and Polish we should note the woks of
Setsinski (1911), Guldman (1901), Ohocki (1857). In the history of contemporary Ukrainian architecture such
authors as Malakov (1980), Timofienko (1993), Kolesnik (2007), Lobro (2008), Potupchik (2006) devoted their
works to the study of this monument. The most significant and complete works of the Polish authors are the
monograph of the doctor Rolle (1864), published in Krakow, a monumental work dedicated to the palaces and
farmsteads research in the territory of Polish-Lithuanian Commonwealth by Aftanazy (1996) and the
fundamental articles of Jaroszewski (1982).

3. Reaultsand Discussion

The architectural special features of the palace edifices of the early classicism epoch were the grandeur
and restraint, the exactness and perfection, the symmetry between the volume and the shape. At the same, time
the decorative elements and certain plastic motives, namely, the triangular pediments, pilasters, freezes,
garlands of ancient themes were retained.

The main means of the shape harmonization became the rhythmical combinations of the constructive and
decorative elements. The major concern of an architect lied in the order (Aseev, 2003), which expressed the
scale of the palace and focused on the principal axial central portico, which crowned the entablature. The size of
the buildings often accompanied by the side wings, creating the court of honour performed sometimes in the
form of rectangle.

Dueto the variety of the relief and the ground, the palaces of the early classicismin Eastern Podillia were
planned in combination with nature surrounding and, then, were transformed into the palace ensembles. The
example of the French and English parks spread out on volumetric-spatial arrangement of the palace amidst the
decorative trees and, often, on the banks of the rivers or ponds, amplified with the pavilions, rotundas etc.
Therefore, a high stylish level of Pototskyi palace in Tulchyn implementation (where the park and the palace
were the integral parts of each other and created their artistic and architectural holistic nature), in turn,
originated the early classicism not only in Eastern Podillia, but, generally, in Ukraine.

Since, creation to nowadays, the Pototskyi palace in Tulchyn in Vinnitsia region amost retained its
completeness as well as its architectural and decorative adorning, having passed a long way of the
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redevel opment, the modification of the functional purpose and the row of restorations. As two hundred years
ago, so now, the Tulchyn estate yet impresses the viewers by the skillfully calculated effect of unexpected
emergence of a majestic and dimensioned edifice within the low-rise urban construction on the lift of the relief
at the entrance of the town, among the thick green plantations (Fig. 1).

The historic preconditions of creating the palace ensemblein Tulchyn trace their rootsto the 15™ century. Modern
Tulchynisadigtrict center located in the south part of Podillia Plateau, 82 km from the region center of Vinnitsia. The
town came into being in the 15" century in the territory that at first contituted the Grand Prince Land Fund of
Lithuanian state (Setsinski, 1911). The Polish historians of the 17" century assume that this settlement had the name of
Nestervar and was built on the bank of the river Silnitsia. The main and the first mentions of this settlement date back to
the earlyl7" century, the time of its belonging to the major Polish magnates Kallinovski by which the castle and a
wooden Catholic church were erected (Krzyzanowski, 1862). Dueto Zboriv Agreementsigned signed in 1667 Nestervar
was added to Cossack regiment of Bratdav Voivodeship, and after Andrusiv agreement signed in 1667 joined Polish-
Lithuanian Commonwealth (Guldman, 1901).

Fig. 1. The Pototskyi Palace in the town Tulchyn. Photo by M. Rytus (2017)

In conseguence of the long-drawn liberation war of the Ukrainian people against the Polish nobles
domination (1648-1654) the Nestervar castle was destroyed finally and the town was burnt down. Polish and
then Ukrainian magnates returned to the estates. Uman and Tulchyn passed into the ownership of Stanislav
Pototskyi, which died being childless (Aftanazy, 1996). The estate carried over his nephew — the Kyiv voivode
Frantsishek Selezy Pototskyi —the “little Rus king”, which owned the lands of Podillia province.

In 1775-1776 his son — the count Stanislav Shchesny (Felix) Pototskyi transferred his residence from
Khrystonopil (which passed into the ownership of Austro-Hungary after the division of Polish-Lithuanian
Commonwealth) to Nestervar and renamed it Tulchyn (Malakov, 1980).

The new owner erects a new “huge’ palace instead of the old wooden house, which was radiant with its royal
luxury and takes abode there with his wife Josephina Mnishek. The Polish researcher Aftanazy (1996) wrote that
Pototskyi firstly settled the deteriorated small town and expanded his possession, having retained the Tulchyn court asan
economic and administrative center of his estates (F. 49, 1760-1799). Except for the palace, Shchesny built inthetown a
row of the cultic structures: in 1779 the Mikholay and Assumption Churches and in 1780 restored the existing but ruined
by the Tatars the Dominican Cathedral, which in the miniature resembles the St. Peter’ s Cathedral in Rome (Potupchik,
2006). In the year of 1805 he built the Roman-Catholic Cathedral of St. Stanidav.

The town as well as the palace were building up according to the name Edict of Stanislav Shchesny
Pototskyi and by the hands of the peasants belonged to the Tulchyn estate. The quarries and the brick factory
built in Tulchyn provided the construction sites with the building materials (Chubina, 2010).

Apart from the latter, Pototskyi laid out the park, and for this purpose, he ddivered one million of
pyramidal poplars from Italy, which were planted in the form of the alleys at the entrance to the town and in all
the estates of the owner as well (Aftanazy, 1996). In addition to the park Stanislav also founded the forest and
caretaking service, skillfully managed agriculture and cultural life of the peasants that promoted the increase of
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his authority among the inhabitants. Therefore, after all the placemaking arrangements for his lands and
construction of an incredibly beautiful palace, the turbulent life was pulsing through Tulchyn.

Ensemble planning in Tulchyn is empowered with the scheme being typical for the palace and park
complexes of the second half of the 18™ century (Fig. 1). The tremendous central size was connected with the
semicircular galleries and side wings. Considering the date of the edifice (1782), that is, two years before the
erection of the similar south fagade of the palace in Lazenki (Poland), this palace had risen to a level of the most
important monuments of classicism (Rolle, 1864).

The palace is supposed to be built in 1775 or in 1782, depending on the different data. The main problem
concerned the authorship determination of the palace ensemble erection as well as the other questions lies in the utter
absence of the early sketching of the origina primary sources. In the pre-revol utionary monographs about the Tulchyn
palace there often are mentioned the names of the architect Lecrua and his co-author known as a famous courtier
architect of Pototskyi, the Italian painter Lampi (Krzyzanowski, 1862).The data of the Universa Illustrated
Encyclopedia, published in Madrid in 1967 have been of the particular interest for the monument authorship
determination. The priority, may be, could be given to the French engineers Francysk Migel Lecruaand Francysk DelLa
Tour. However, the question concerned the Tulchyn palace design authorship has not been solved yet.

Fig. 2. The plan of the estate. Fig. 3. The palace.
(Atlas Stroganova M., 1872) Watercolor by Rikhter, 1835

In Lenin Street in Tulchyn there is another palace built by Shchesny Pototskyi for his wife Josephine, so
called the “new” one, which isless by the size and isinferior in architecture and grandeur but, at the same time,
is no less well-known (Malakov, 1980). The old and the new palaces were linked by the underground passage
with the width that let take a ride of the four horses.

The architectural ensemble in Tulchyn of Vinnitsia region has in its center the two-storey palace and the two
wings, which are united with the main building by the arched one-storey galleries (Timofienko, 1993). The court of
honor between them has the parameters of 120° 80 m and commands a big round grass lawn in the middle, opened in
the south towards the town (Fig. 2). Such way of modelling and designing the lawns one can often see in the
contemporary cities, asit isdescribed in the article of the candidate of architecture, professor Petryshyn (2016).

Originally, the straight alley, that changed into the street, connected the palace and the Roman Catholic
Church in the center of Tulchyn. It expresses the principal axis of the construction, namely: the palace as the
symbol of aleadership power and the church as the symbal of areligious one (Malakov, 1980). The second axis
is perpendicular to the first one and intersects the court of honor to the side wings along their central porticos of
the Doric order, which are crowned by the triangular pediments (Fig. 3). Just this axis comes to the passage arch
in the central part of the right wing and past the road, which runs among the economic buildings and | eads to the
street. This road served the function of compositional symmetrical axis of the entire service complex: it had the
stables to the right and the theatre and the riding-hall to the left.

The architectural composition of the main building is performed on the basics of the rhythmical vertical
partition of the facades by the lonic columns and pilasters. The fagade is notable for the showy loggia to the
rhythm of the ten lonic columns, which support the entablature and the parapet. The pilasters of the same order
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are present on the side risalits and engird the whol e palace. Beneath the parapet of the main fagade one can read
the inscription: “May always be the dwelling for the free and the virtuous® (Jaroszewski, 1982). The inscription
was melted in 1863 into the bells for the Assumption Cathedral. The roof of the main building was covered with
the gilded copper, which was being polished during the great solemn events so, that their sparkling was seen
several miles from the palace (Potupchik, 2006).

There were the three massive entrance carved doors and the front marble staircase. The middle door was
embossed with the gilded blazonry of Pototskyi family. Prior to the 20™ century the plastic walls, cornices and
insertions made of white and pink marble.

One of the rooms contained a beautiful fireplace made of pink marble (Ohocki, 1857). The palace halls
were divided into the staterooms located on the second floor and intended for the official representation and
residential ones situated on the ground floor. The furnishing of the interior salons was beautiful, rich and with
tasteful European elegance. Prior to, 1863 there was a large art gallery, which contained the works by Raphadl,
Tizian, Michelangel o and other well-known painters (Chubina, 2010). The room of numismatics as well as the
library with more than 10 000 volumes, were of great value too. Polish writer U. Nemtsevych (1848), which
visited the palace said that “just the suburbs of this big town testify to its landlord, the excellent roads, bridges
and unprecedented in this area plantations, and, of course, a huge park with Italian poplar trees and unknown
here pine trees impress the traveler... Furniture, paintings, crystal, bronze, marble could only be brought from
distant lands by those landlords that didn’t measure their wealth, everything is of luxury splendor and | have
never seen such arich gateway” (Fig. 4).

The lateral buildings of the palace are extremely elongated towards the axis, the facades emphasized by
the Doric porticos have the tall triangular pediments and pierced with the arch openings.

The pediment tympanum of the eastern and western wings was filled with a high relief heraldic
composition and weapon attributes included ancient torsos wearing the cuirass and the helmet with count crown
flanked the weapon and prolonged shields (Fig. 5). The latter contained the monogram of the letters “ SP”
meaning Stanislav Pototskyi. From the side of accessed road the shield of the tympanum have the family arms:
to the left —“ Pilawa’ of Pototskyi family, to the right the fan of seven ostrich feathers — the arms of the M nishek
family (Lobko, 2008).

PexkoHCTpYKILis
bopucosoi J1. T

Fig. 4. Egtate reconstruction Fig. 5. Main axis paace-cathedrd”.
(Borisova, 1974 ) (Rytus, 2016)

The problem of sewerage and heating systems in the palace was solved in up-to-date way. The water closats had
to be situated in a middle part of the main building as well asin the three places of the wings. The vertical candls joint
with the horizontal onesled up to the ground floor of each building under the floor. Further canals connected them with
the reservoirs hidden in the ground at the bottom of the garden. The heating was provided dueto the canals placed inthe
inner walls of both floors. Apart from the marble fireplaces, which gave only inconsiderable increase in temperature,
some premises of the palace contained the stoves. Several such stoves had been preserved yet to the postwar period
(Rolle, 1864).

From the very steps of a park facade, decorated with a classical four-column portico, there set in the
glade with the easy dope towards the pond, where a beautiful park had been laid up. The park “Khoroshe” was
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one of the masterpieces of gardens and parks design and one of the first patterns of a free landscape composition
in Ukraine. According to the most of information sources the name “Khoroshe” or “Khoroshyi” was often met,
but one can suppose that such name came as the transformation of a quondam, forgotten first name “La Roche”
or “LaRochelle’, given by the builder of the park Pierre Lenro (Aftanazy, 1996).

A view of the park one can contemplate in the on-location photo album of the second half of 19" century
kept in the department of reproduction of Ukrainian National library by V. Vernadskyi. Landscape English park
had the image edge of a natural park with the aleys, the groups of trees and scrubs beautifully arranged in
different parts of the park with the magjestic trees around, among which the water of an artificial pond gleamed
from time to time. As the trees reached, almost, gigantic proportions and later on, wholly eclipsed the palace
facade, they had to be cut (Fig. 6). In the middle of the Park, there were canals which divided it into several
parts. The graceful wooden bridges joint the islands and the bank. One could get to the island by barge or ferry
(Chubina, 2010). There were the several man-made ponds in the park. The artificial decorative structures, such
as the alcoves, the copies of marble ancient statues — the works by masters of those times, adorned the park.

Such persondlities as the best Polish poet Stanidav Trembetskyi, Itaian painter Lampi, famous Polish writer
Joseph Krashevskyi and Hungarian composer F. Ligt created their works in Tulchyn. Among the guests of the Tulchyn
palace were the Polish King August Ponyatovskyi, Turkish sultan, prince Potyomkin, military leader Suvorov, Russian
emperor Alexander 11, national Polish heroes Tadeush K ostyushko and Joseph Ponyatovskyi (Aftanazy, 1996).

In 1788, Shchesny Pototskyi left to Italy and Switzerland for along time (Krzyzanovski, 1862). Being abroad, he
attracted his attention to a beauty Greek woman Sophia de Witt. Over the complex socia and political Stuation and his
grained relaions with Polish King August Ponyatovskyi, Shchesny Pototskyi in his views became in favour of
Catherine Il and returned to his estate in Tulchyn in 1795, when Podillia lands were the part of Russian Empire.
Pototskyi got a divorce from Josephine and got married Sophia Pototska (K olesnyk, 2007).

A distant cousin of the owner of Tulchyn, Leon Pototskyi (1876), as a child participated in one of the
annual family meetings and left his recollections. “Life in Tulchyn proceeded with a royal swing. The house
was aways crowded... The most intensive period of fashionable life in Tulchyn was always May, as al the
relatives and numerous invited guests gathered there for several weeks, since, apart from numerous kin, the
landlords of all the surrounding, even from Austria and Prussia came to the estate of Pototskyi...” However, the
owner of the estate did not happen to live there for along time.

The death of Stanidav Pototskyi in 1805 became a beginning of the end of the Pototskyi family. After a
while, on 18 October 1807, there was accepted a settlement agreement between the heirs concerned the
distribution of the count Stanislav Pototskyi inheritance. In accordance to the agreement, his son Yerzi got the
Bratdav Key, but he could not manage the household and even did not want to do it, and therefore, only wasted
money, as well as got rid of the lands (Malakov, 1980). In 1809, after the death of Y erzi, the Tulchyn estate was
inherited by Mechyslav, the son of Sophia and Stanislav (Rolle, 1964). From 1853 to 1856 the palace was used
as amilitary hospital (Potupchik, 2006).

In 1869, Mechyslav Pototskyi sold the Tulchyn estate Maria, the daughter of his brother Boleslav. At that
time, she already assumed the surname of Stroganova. So far as, Maria and her husband, the count Stroganov,
chose the Nemyriv to be their main residence, they decided to sell the estate in Tulchyn. For a long time, the
palace did not serve a particular function (Lobko, 2008). Since 1892 and up to the revolution it housed the
officers casino (Fig. 7).

Fig. 6. Park. Watercolor.Early 19™ century Fig. 7. Photo of the palacein 1912
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In 1911, the palace together with a large garden were changed into the caserns and the officers' sitting of
the 76™ K uban infantry regiment (Chubina, 2010).

During the period of 19161918, it was carrying out a current renovation of the buildings and since then,
for the last decades, no building had not been considerably changed in structure, except the interior alteration,
old bulkheads elimination and setting the new ones, etc., (Potupchik, 2006).

After 1918 and up to 1974, the palace was used for the placement of different military units and in 1928,
the fire destroyed the top floor. In 1975-1978, the architect L. Borisova developed the project on the palace
buildings restoration with the purpose of housing there the city cultural and educational college, which still
functions. In 2004, the project on the left wing conservation was devel oped, in 2005 — the emergency project for
a central portico of the eastern wing (Potupchik, 2006). In 2016 — the emergency project for renovation of a
central portico of the eastern wing from the street side of the palace were developed, as well The left gallery was
destroyed in 2008 and to date no reconstructions concerned it have been implemented.

Stanidav Shchesny left us a unique historic and architecture heritage: the Dendrological park
“ Sophiyivka’, the Tulchyn estate, called “Podillia Versailles’, the book collection of a unique value, a great
number of religious buildings, etc.

The specid features of Tulchyn palace and Park architecture reflected to varying degrees the life, tastes and
cultural leve of the owners. It was an incomparable art world — the communication environment for artists, writers,
philosophers, musicians etc. The singularity of the estate architecture as well as the park and garden art of the Pototskyi
family in Tulchyn lied in the development of these masteries in the context of all-European culture and architecture,
mirrored the ideol ogical and artistic accordance with the dlassicitic canons.

The question of a present-day conditions and the restoration of the monument is being highlighted by the
journalists of Vinnitsia periodicals in order to attract the Ukrainian society attention to the problems of preservation of
the state cultural heritage.

Architectural and cultural system of the early classicism keeping its vitality and gaining momentum,
established the steadfast principles of composition solutions just concerned the palace edifices in all the territory
of Ukraine and in Eastern Podilliain particular.

The palace ensemble of Pototskyi family in Tulchyn is a monument of nation’s foremost architectural
landmarks and a brilliant representative of the classicism period among the seigniorial estates constructed in
Vinnitsia region. It finds its particular niche, being unique and, at the same time, a benchmark pattern of the
early classicism style.

4. Conclution

The article reveals and highlights the question of the palace formation and development as well as its
stylistic features and the change of its functional application from the late 18" to early 21% century. Theoretical
processing the results of carried on generalized research gives the opportunity to show totally the typical
architectural and planning as well as compositional and spatial peculiarities of the development of the Pototskyi
palace in Tulchyn inherent the style of the early classicism and its established principles.

The palace and park ensemble was being created like the synthesis of architecture, art and nature and was
areal museum, since it housed an invaluable collection of cultural works. Stanislav Shchesny Pototskyi became
the creator of social and politic, economic and cultural processes and the founder of traditions and his era trends
in Podilliaregion as well.

It was determined that the style trends used in the architecture of the palace devel oped according to the
succession of all European established tendency of the early classicism accompanied by the specific regional
peculiarities.

Prospective further restoration of the palace could attract the tourists coming not only from central
Ukraine, but also, from its other parts and promote future revival of entire architectural ensemble “Podillia
Versailles’, since, the preserved palace of Pototskyi in Tulchyn serves as a creative laboratory for the study and
refinement of the stylistic techniques of the erain the practice of modern construction. Therefore, the study and
analysis of the past as well as the revival of the lost would become the guarantee of preserving the uniqueness
and singularity of Podilliatowns and villages, harmonious combination of ancient and modern in them.
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Onena Xopowa, Borooumup Cmonsk

APXITEKTYPHUM AHCAMBJIb ITOTOIBKOI'O B TYJILUMHI,
AK ETAJIOH EITIOXU KJIACUIIN3MY HA CXIJTHOMY

Anomauin. Y cmammi npogedeHo icmopuxo-apximekmypHull anaiiz naiayogo-napkogozo awcamoénio Ilomoyvkux 6
Tynvuuni na Binnuyuuni. Ilpoananizogano Odicepenvhy 06azy, nonepeoui HAyKogi npayi ma 6U3HAYeHo, wo NUMAHHS 00CTIONCEHHS
nanayogo-napkosozo ancamémo 6 Tymvuuni ne 6yio pozensinymo xomniexcho o Cxionoco Ilodinns ma 6 konmexkcmi
€8ponelicbko2o enaugy. JJoyinbho nposecmu nooanvlue 8UsHeHHs 0anol nam' smKu apximexmypu, ii dekopamugnux oemanei ma
apximexmypHux popm, RPUMAMaHHUX CIUTIO KIACUYUSM.

Memoto cmammi € 00cniodcenHs ma KOMANEKCHUT anani3 nam’ AmKy apximexmypu HayioHANbHO20 3HAYEHHS — NANAY060-
napkosozco ancamonio poounu Ilomoyvxux y micmi Tynvuun Binnuyvkoi obnacmi. Y cmammi posensnymo ocHosHi nepioou
egonioyis nanayy: 3a0y0osu, po3keimy, sanenady ma sionosnennsi, 3 kinys XV cmoaimms 0o cvoeodenns.

IIpocniokosano 6naue nepiody €BPONENCLKO20 PAHHLO20 — KIACUYUSMY HA  (YOPMYBAHMA — 20106HUX — ACHEKMIG
apximekmypHo2o cepedosuwja nanayoeo2o awcamoénio. Busnaueno, wo nanay Iomoyvkux y Tynvuumni € 3paskom pannvoi
Kkaacuyucmuunoi apximexkmypu na Cxionomy Ilodinni ma 6i0obpadicac cycninibHO-KYTbmMypHUll PO36UMOK OAHO20 pe2iony.
Jlocriodiceno icmopuyni acnekmu cmanogients naiayy ma cmam 36epediceHocmi cnopyou 6i0 3acHy8anHs 00 CYUACHOT 4YacmKo8ol
pecmaspayii. [lpoananizo8ano KoMno3uyitiHo-npocmoposy cxemy MAEmKy ma apXimeKmypHo-niany8aibhi 0coOaugoCmi naiayy 8
KOHMeKCMI PO36UMKY IHWUX NPeOCMAaBHUKIE caOUbHOI apXimeKxmypu pannbo2o Kiacuyusmy Binnuuuunu.
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Abstract. This article highlights the contextual approach to the renewal of the historical urban
environment as the most complete and delicate one, which allows to comprehensively analyze the historically
formed urban situation and to take into account all of its nuancesin order to harmoniously add the new building
to it. The article shows the principles and techniques, which are used to harmoniously combine the new
buildings with the historically formed urban environment. The proposed theoretical statements are examined in
detail on the example of the project of renewal and harmonizing the new and old buildings in the historic street
ensemble in Chernivtsi (Ukraine).

Key words: renewal, historical urban environment, new house-insertion.
1. Introduction

New buildings and historic urban environment. At first glance, these are diametrically opposed concepts.
But this is an erroneous judgment, because these are interdependent and mutually complementary concepts.
New buildings become the continuation and revitalization of the old urban buildings and environment, and
historical buildings always remain its foundation and wealth. They have formed this environment and now it
depends on them what additions can be made to this environment, that is, what new buildings can bein it.

There are different approaches to renewing the historical urban environment [1, 2, 3, 4, 5, 6]. The most
complete and delicate is the contextual approach. It allows doing the comprehensive analysis of the existing
urban environment, to take into account all its nuances, in order to organically fit the new building into it. It's
not just about the existing architecture and urban planning situation, and as well as about the factors under the
influence of which they were formed throughout the history of the city, and how these or some other factors
affect the modern architectural and urban planning situation in the city. Therefore, the main task of this
approach is to take into account all the existing environmental features as much as possible, and that will allow
integrating the new building into it maximally harmoniously.

Each time period was characterized by its own special determinants, which were reflected in a specific
architecture and organization of urban space. Now their best examples are the historical and cultural heritage of
the city. Over time there were changes in the public practices and, accordingly, in the urban sociocultural space.
Special layers were formed. Less notable “erased”’, they replaced by more important for the particular time
period. Only the most significant ones have remained. They passed from one time period to another and were
supplemented by new signs. Today, the historical urban environment is a definite social spatial temporal
formation, in which modern life processes are already taking place. The creation of the new or renewal of the
existing urban space is a consequence of the society renewal. New social practices will reflect the new social
conceptual determinations. Only the fundamental principles of its organization must remain unchanged [7].
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2.Basic Theory Part

The purpose of this article is to show what the new building should look like, that is harmoniously
inscribed in the historical urban environment, to reveal the principles and techniques of harmonizing the new
building and historically formed. On the concrete example, to demonstrate what needs to be done to make the
new building a harmonious addition to the existing ensemble of the historic urban street, to enrich it, to
contribute to its sustainable development.

The method of comparative analysis and generalization was applied to determine the principles and
techniques of the harmonious adding the new building to the historical urban environment. The proposed
projects of the renewal and harmonization of the ensemble of the historic street in Chernivtsi were carried out
after in-situ surveys and pre-project analysis. The methods of factor analysis, abstraction and accompanying
changes were applied to determine the features of the formation and development of the historic urban
environment, proposed for renewal. The analysis of its functional development was carried out. The most
typical and sustainable functions for this part of the urban area were identified on its basis. The new functions
were defined. They can harmoniously complement the existing ones, bring the new life impulse to the historical
urban environment and ensure its sustainable devel opment. The result of the composite analysis of the existing
buildings of the street was the decision to create the new accent building-insertion, which would be able to
restore its broken integrity. Morphological analysis of the existing buildings made it possible to decide on the
correct planning dimensions, volume and new forms for the facades of the new building. They must be
subordinated in size, parcels and forms to existing historical buildings. This approach is necessary to preserve
the street buildings ensemble. The method of experimental design was used to develop the proposal for entering
the new house-insertion in the historic street ensemble.

3. Resaults and Discussion

So, the historical urban environment in the process of its existence has always undergone certain changes.
New buildings have appeared on the sites of the destroyed or outdated ones. In this case, it is very important that
these new buildings and the changes that have come along with them do not violate the compositional, planning
and spatial features of the historical urban environment, its traditions and at the same time can breathe the new
lifeintoit. The new life is a new function that will activate it, a new infrastructure that will improve its quality,
new buildings that will complement existing ones and replace the destroyed and, most importantly, people who
will be ableto fill it and revitalizeit [8].

The main principles of renewal of the historical urban environment should be tolerance, continuity and
harmonious addition [8]. In this case, it will retain its authenticity, historically formed characteristics, and will
get the new devel opment, which is necessary for it at the present time, and thereby ensure its sustainability.

The compliance with the principle of tolerance will allow preserving the dominant importance of the
architectural monuments and the valuable historical buildings in the existing urban environment. In this case,
the new buildings must be completely subordinated to the existing planning and spatial composition of the
historical buildings, to the traditional architecture. There are a number of techniques with which it is possible to
reveal the principle of tolerance and harmoniously fit the new building into the historically formed and
developed architectural situation. I'll give the examples of the most important ones, in my opinion.

Hidden restoration (Fig. 1) is the example of erecting a new building in the same style as the existing
historical buildings. Imitation (Fig. 2), is the technique used to harmonize the new buildings or fragments of the
new building with the existing architectural monuments and the valuable historical buildings by introducing in
the facades the particulars of the new buildings completely imitating the historical ones.

The principle of continuity allows preserving the unity and integrity of the historical environment. The
new buildings are considered as a harmonious continuation of the historic buildings. They get the traditional
sizes and shapes that are typical for the buildings in this historical urban environment. The continuity in the
shape and angles of the roof slopes, in the detailing of facades for new buildings (Fig. 3). The continuity of new
buildings can be provided by styling their facade solutions (Fig. 4).

At the same time, the new building begin to take historical, but simplified, stylized forms of the fronton
completion, finishing of the window and door openings, decorative details [9]. Usually, thisis the stylization of
the characteristic details of the existing architectural monuments or the historical valuable buildings in order to
support the existing style direction of the historical urban environment.
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Fig. 1. Hidden restoration. Brussels, Belgium. Fig. 2. Imitation of the historical formsin the new
Author photo buildings. Brussels, Belgium. Author photo
Fig. 3. Continuity of sizes and shapes for new buildings. Fig. 4. Stylization of the new buildings.
Strasbourg, France. Author photo Legnica, Poland. Author photo

The principle of harmonious complement is aimed at ensuring the sustainable development of the
historical urban environment. The new, added building receives the new forms, but is subordinated to the
historical (Fig. 5). The new buildings should be regulated and subordinated to historical buildings by
composition, scale, number of stories, forms and parcels of facades. Herewith, it is correct to use
regional features in the formation of the volume of the new building (traditional forms of roofs and
facade details).

The question of harmonious addition is easily solved if the new building must be located in the line with
existing historical buildings. Much more difficult task set before an architect is the one, when the new house-
insert must fill an empty corner of the historical street or square. The new building at the same time should not
be just an ordinary insert but insert accent. The new hotel building in the historical urban environment of
Poznan is very good example of such solution, in my opinion (Fig. 6).

This Hotel PURO, designed by the Polish Bureau ASW Architects, was built in the old Jewish quarter, on
the stretch between three narrow streets, near the building of the former “ Great Synagogue” of the early 20"
century. It is one of the few examples of the modern architecture in the historical environment of Poznan [10].
This building is not only organically fits into the existing historic urban environment, and therefore it is the new
high-quality architectural and functional accent.

The result of any competent renewal of the historical urban environment should be a high-quality urban
architectural environment for permanent residence and temporary comfortable stay of people, multifunctional,
with a developed social infrastructure and public spaces[11].
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Fig. 5. The subordination of the new building to the historical Fig. 6. A new accent angle fixation in the historical
ones. Ghent, Belgium. Author photo environment. Poznan, Poland. Photo [12]

In addition, the new buildings would be not only harmoniously integrated into it in their volumes, stories,
forms, architecture and functionality, they also must be energy efficient. Energy efficiency and independence
from fossil energy sourcesis one of the main issues in the sustai nable urban development strategy.

| want to dwell in detail on the example of the renewal and harmonization of the historical urban
environment of Chernovtsy in Ukraine. This is the project of introducing the new building-insertion into the
existing ensembl e of the historical street in the center of the city, which is based on the contextual approach to
the renewal of the historical urban environment.

Chernovtsy was founded in XII century. The city has a rich history of formation and development. Its
historical urban environment has absorbed different cultural features and preserved unique monuments of
architecture and town planning, in the style features of which the multinational influence is reflected. The urban
historical architectural environment was formed on the combination of regional features and transformation the
best architectural and construction achievements of the Austro-Hungarian, Romanian, Polish, Czech and
Russian cultures to the local conditions. Such cultural diversity greatly enriched and determined the uniqueness
of historical urban building. It has received a distinctive feature — the combination of the multinational
architectural featuresin one small area[9].

Kobylianska Street is one of the central streets of the city, mostly pedestrian. Most of its surviving
historical buildings date back to the end of the X1X and beginning of the XX centuries and are the monuments
to the architecture of Art Nouveau and Constructivism (Fig. 7).

In addition to the residential and public buildings, which now are the monuments of national,
regional and local architecture, this street also includes the number of valuable historical and modern
buildings. And what is more, it can safely apply the definition of the street ensemble to the considered
historical buildings.

In spite of the very high degree of the preservation of the existing historical environment, there are the
number of so-called “white spots’ in the street, the places, where the historical building has not been preserved,
and its territory is not built up, or a temporary structure has been built on it in the form of a single-storey
pavilion (Fig. 8). Such places destroy the overall composition of the street, break its holistic perception. The
new house-inserts are needed for such places.

And, in this case, it's necessary to add the new building not just to the historically formed urban
environment, but to the street ensemble. This reguires the use of additional techniques of harmonizing
the historical and new buildings. Let us consider in more detail how this can be done on the example of
one project.

This project was carried out within the framework of the international student contest on the sketch-idea
of the harmonization of the public space of Chernivtsy historical environment and won the second prize (Fig. 9).

The projected new house-insert is located in the structure of the historically formed quarter, at the
intersection of two streets, pedestrian and with transport traffic. Its volume must fix the angle of the
quarter.
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The project of the new building was aimed at creating the sustainable architectural solution of the
historic street renewal, so it was necessary to take into account the existing urban environmental context
as much as possible. First of all, it is the existing town-planning situation, according to which this new
building is not just an ordinary insert, but the new accent, that fixes the corner. Therefore, its
architectural solution should be subordinated to the existing ordinary historical buildings and at the same
time be allocated as the new accent of the street, stressing the intersection of two streets and determining
the main direction of pedestrian traffic. It should take into account the nature of the surrounding
buildings, which was formed under the influence of historical, natural and climatic, regional building
and architectural features, social and economic factors, and at the same time it should bring the new life
impul se to the existing urban environment.

Fig. 7. The buildings of Kobylianska Street in Chernovtsy, Fig. 8. The view of Kobylianska st. from Armenian str.
Ukraine. The current situation. Photo [13] in Chernovtsy. The current situation. Photo [13]

Fig. 9. The house-insert in Kobylianska str. in Chernivtsy, Ukraine. Project proposal, second prize.
Created by the student of ABS-67, KNUCA Holovatiuk Aling;
scientific consultor — Leshchenko N., PhD. Arch., docent KNUCA
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A detailed pre-project analysis was carried out. It allowed compiling a detailed initial database. After
analyzing the current situation, the tasks that had to be solved were identified and the strategy for their solution
was determined. It's necessary:

— to keep the formed atmosphere of the historical pedestrian multifunctional street, where local residents
come to spend their free time, and tourists to see how the city lives; to keep and to maintain the status of the
street as the calling city card;

— as delicately as possible to fit the new building into the historically formed existing architectural
environment, namely, preserving the historical storeys, the parceling of the facades, the shape of the roof
slopes, applying the stylization of historical forms in decoration, traditional materials and the coloristic
solution;

— to highlight this building as an accent by arranging the accent corner bay window, and the corner
terrace on the attic floor; by organization of the main entrance to the ground public floor of the building on the
side of this bay; this entrance will fix the corner;

— to create an attractive space for all age categories people due to its multifunctionality and functional
flexibility, transformability, due to inscribed additional objects of social infrastructure, places for active and
passive recreation;

—to create the barrier-free space, convenient for movement of different categories of users,

— to preserve and to increase the social value of the existing historical urban environment by its
functional addition with the new original functions, which today are not enough on the street.

Here there are many residential buildings with restaurants, cafes, shops and souvenir shops on the ground
floor. In addition to the main residential function, the new building will have the object of cultural and cognitive
function inits structure, namely, the “ Chernivtsy Media Center”, which will be located on the ground floor. This
means that the new building should enrich the existing urban environment by supplementing it with the cultural
function.

Proposed on the first - third and mansard fourth floors, residential apartments are designed for families of
2—4 people, middle-income. There are apartments with the high level of comfort. Visual comfort is achieved by
providing the necessary insolation due to the correct orientation of the rooms and the size of the window
openings. Acoustic comfort is provided by noise insulation of external and internal walls, ceilings and by using
the noise-absorbing insulating glass units SGG climatop acustic in the window openings. Climatic comfort is
achieved through the organization of protection from overheating of the premises in the summer through the
window openings on the south and south-west facades; due to the thermal insulation of the building on the outer
shell without thermal bridges; due to the natural ventilation of the apartments in the off-season and forced
ventilation through the recuperator in winter and summer. The proposed thermal insulation will save on building
energy consumption for heating its indoor premises in winter and cooling them in summer. This will alow the
house to be cost-effective with |ow maintenance costs.

The building provides for technical rooms and places for communications of engineering equipment. It is
possible to use the energy of the sun and earth for the operation of the recuperator and heat exchanger for
ventilation; ground-water heat pump for heating and cooling; as well as solar energy for the evening
illumination of the facades; for the hot water supply.

As aresult of such building construction, the historical urban environment will be functionally enriched
and will be supplemented by the new harmonious house with comfortable living conditions. The proposed
approach of using energy-efficient technologies, renewable energy sources for the energy supply of the new
building and reduction of harmful emissions into the atmosphere will contribute to the sustainable devel opment
of the urban environment.

4. Conclusion

Thus, the task of any new building, which is inscribed in the historic urban environment, is to
preserve its value and to support its sustainable development. For this, it must become the harmonious
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continuation of this environment. To become the harmonious continuation of the historic urban
environment the new building must:

— be subordinated to the formed historical character of the surrounding houses, their scales, volumes,
number of storeys, parcels of its facades;

— be continuity in form-building, based on a regional context;

— befunctional supplement to it, enrich and enliven it, which will lead to the increase of its quality;

— be made of the eco-friendly modern building materials, using energy-saving technol ogies, which will
allow to obtain high indicators for its ecology and energy efficiency and ensure sustainable development of the
urban environment.

The principles and techniques, used to fit the new building into the historically formed urban
environment, depend on its value and the degree of preservation. As a result, regardiess of use of renewal
principles and techniques, the historical urban environment must retain its authenticity, historically formed
planning, integrity of the voluminous-spatial composition and at the same time get its new currently relevant
development. Thiswill ensureits sustainability.
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Henns Jlewenxo

HOBI BYJIUHKU B ICTOPUYHOMY MICBKOMY CEPEJIOBHUII

Anomauia. Y cmammi nopyweno numanns, AKUMU Maromes 6ymu Hosi 0y0ieni, wjo 3600muCs 8 iCMOPULHOMY MICbKOMY
apximexmypnomy cepedosuwi? Bonu nosunni 6ymu 11020 2apMOHIUHUM NPOOOBIUCEHHAM I aKMU8izyeamu oo, MAKCUMATbHO
8paxo8y8amu  icmopuuHo  cQopmMogani - ocobausocmi i 0OHOYACHO ~ 8Ii0NOGIdamMuU  CYYACHUM  Gumo2am. Bulinsemovcs
KOHMeKCMYanbHull nioxio 00 OHOGNEeHHs ICIMOPUYHO20 MICbKO2O apXIMeKmypHO20 cepedosuya sK Haubinbwi Oerikamuuil i
yinicHuil, siKull 003801A€ 8CEOIYHO NPOAHANI3YEAMU ICIMOPUIHO CHOPMOBAHY MICLKY cumyayilo, 8paxysamu 6ci i Hioancu, woo
2apmoniino enucamu 6 nei Hogy 0Oydienio. Pezynbmamom 0y0b-K020 2pAMOMHO20 OHO6NEHHS NOGUHHO CMAMU AKICHE MicbKe
apximexmypHe cepeoosuwye 05l NOCMIUHO20 NPOACUBAHHS | DISHOMPUBANO20 KOMPOPMHO20 Nepedy8anHs 6 HbOMY MiCyesux
mewikanyig i eocmeti micma. Hosi Oyoieni nosunni npuenecmu HOuil JHCUMMESUL IMRYIbC 68 ChopMoBane MicbKe cepedosuuye i
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3abe3nequmu 1020 cmanuti po3sumox. ¥ cmammi nokazaui npunyunu i ApUtiomMu, SIKI GUKOPUCMOBYIOMbCS Ol 2APMOHIIHO20
NOEOHANHs HOBUX OYOigenb 3 ICIMOPUYHO CHOPMOBAHUM MICLKUM APXIMEKMYPHUM cepedosuiyem. Jacmvcsi oyinka 3HavenHs ix
3acmocyeanms 0nsi 30epedcents 1ioco cmanocmi. 3anpononosani meopemuuni UKIAOKU OOKAAOHO PO32IAHYMO HA NPUKIAOi
npoekmy OHOGNeHHs | 2apMoHizayii 3a0ydoeu ancamono icmopuunoi eyauyi ¢ micmi Yepnisysx (Vkpaina). Leii npoekm 6y
BUKOHAHUTL NICASI NPOBEOEHHs NEPeOnpoeKHo20 AaHani3y, 3d AKUM Oyau eusHayeni ocoOnueocmi hopmyseamHs ma po3eUMKY
3anponoHO8an020 00 OHOBNEHHA ICIMOPUYHO2O apPXiMeKmypHo2o Micbkozo cepedosuwa. bys nposedenuii ananiz iioeo
@yHKYyionanbHO2O0 PO36UMKY OISl GUAGILEHH CIANUX, HAUOINbUWL XAPAKMEPHUX O OAHOI Yacmunu MIcbKoi mepumopii QyHKyii.
3anpononosani nogi ynxyii nogunHi 2apMOHIIHO OONOBHUMU ICHYIOUI, NPUBHECU HOBULL JHCUMMEBUL IMNYIbLC @ icmopuiHe
MicbKe cepedoguuge i 3abesneyumu 1020 cmanuii po3eumox. Pezynvmamom nposedenozo KOMNo3uyitinozo auanizy icmyoyoi
3a6y006u 8yIuYi cMaio piwients npo HeoOXiOHicmb 36edenHsi HOBOI akyenmHuoi Oylieni-ecmasku, aka O 3mozna 8iOHOGUMU i
nopyweny yinicnicmo. Mopghonoeiunuii ananiz icnyouoi 3a6y008u 8ynuyi 0a8 MONCIUBICTIG RPUIHAMU PILUEHHS WO0OO KOPEKIMHUX
naanysanbHux posmipie, 00’ emie ma Hogux gopm 015 ¢hacadie noeoi 6yodieni. Bonu maioms Oymu nionopsaoxosami icHylouuM
icmopuunum Oyoienam. Taxmumu nioxio neoOXionuil 0nsa 30epedicennsi cghopmosanoeo ancamoénio 3a0y008u icmopuynoi eynuyi i
3a0e3neuents 1020 CMano2o po3eUMmKY.

Knrouogi cnosa: onosnenns, icmopuune micoke cepedoguuye, Hoguil 6yOUHOK-6CMABKA.

Iepexnao 3agipenuii: Ilanina O. B., ooyenm xagedpu inozemnux mos KHYEA



ARCHITECTURAL STUDIES

Vol. 4, No. 1, 2018

Svitlana Linda, Maria Voloshyn

“LVIV POLYTECHNIC —-MOTHER OF TECHNICAL EDUCATION
IN POLAND”: PROFESSORS AND GRADUATES
OF THE LVIV POLYTECHNIC AFTER THE SECOND WORLD WAR

Lviv Polytechnic National University
12, Bandera Str., 79013, Lviv, Ukraine, svitlanalinda@gmail.comn

Received: April 25, 2018 / Revised: May 7, 2018 / Accepted: May 7, 2018
© Linda S., Voloshyn M., 2018

Abstract. The article presents the area of activity of Polish professors and graduates of the Architecture
Department of Lviv Polytechnic after their forced emigration in 1946 from Lviv. Their professional and
educational activity under the new social and political conditions was shown. Their contribution to the
formation of professional architectural education in Poland in the postwar period was determined.

Key words: Lviv Polytechnic, Poland, architectural school, postwar period

1. Introduction

After the Second World War, as a result of geopolitical changes, Lviv became a part of Soviet Ukraine,
and this fact has caused the significant changes in the activity of most state institutions, including the
educational ones. Not only the changes in palitical structure, but the forced mass exodus of ethnic Poles has
transformed educational system. Polish scholars moved to Poland and created new vocational centers there.
Their contribution is yet to be appreciated, but even now, it is written that Lviv Polytechnic is the mother of Polish
technical educational indtitutions. This was the name given to Polytechnic by the authors of the jubilee book
decii cated to Wroctaw Polytechnic 50" anniversary. They wrote, “ Theimportance of Lviv Polytechnic for developing
technical sciences, for creating Polish academic staff, forming technical staff, developing industry, forming Polish
technical terminology, then, twice in 1918 and in 1945, for developing Polish educational institutions, is immense’
[1]. These words fully refer also to architects.

2. Analysisof recent researches and publications

Today, the theme of the activity of Polish teachers and scholars, as well as practicing architects, has
become the subject of many scientific articles and even books. The materials of the article are based on the
analysis and synthesis of information from published sources (mostly Polish authors). But the published
materials do not yet form a coherent picture of the influence of the traditions of the Lviv architectural school on
the formation of Polish architecture after the Second World War.

The purpose of the article is to show the importance of the professors and architects of the Lviv
Polytechnic's Architectural Department for the formation of professional architectural education in Poland in
the post-war period.

3. Basic Theory Part
In 1944 after the liberation from fascist invaders the activity of Lviv Polytechnic institute was

recommenced, but changed. The postwar changes appeared to be radical and were connected with the mass
leaving of the ethnic Poles. On 6 December 1944 p. at the meeting with the Lviv intellectuals Ivan Hrushetsky
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the secretary of Lviv Communist party committee informed that the teachers, which want to teach in Polish had
to leave and those who remained had to agree with the fact that Lviv became a Soviet city subordinated to
Soviet legidation [2]. The staff of Polytechnic was faced with a painful choice: to remain or to leave ... The
problem was solved almost unanimously, namely, to leave®. At the general meeting of the Lviv Polytecnic
teachers the decision concerned the moving to Gdansk of a scientific staff with the purpose of its activity
continuation at the education establishment under the title Naval Polytechnic was made. However, the Warsaw
authorities sent the refusal, as they considered the teachers of Lviv Polytechnic to have to intensify the
education not only in Gdansk but in the other Polish towns such as Wroclaw, Hlivitsi, Krakow aswell [3].

A real exodus started just at the end of spring in 1945. The first group of the former Polytechnic teachers
departed from a railway station Peresenkivka to Krakow, Gliwice and Gdansk. Then there was the next group,
which went out on October 28 to Krakow, Gliwice, Wroclaw, Poznan and Gdansk. The last group went to
Poland in June 1946 [4]. As from 1945 only a professor of Polytechnic architectural department Jan Bahensky
and a former teacher Marian Nikodemowicz remained to work at Lviv Polytechnic institute.

Not only the teachers of Architectural department, but the students and the practicing architects moved to
Polish People s Republic. In a matter of months there was no ethnic Poles-architects left in Lviv.

The biggest number of staff of the Faculty of Architecture of Lviv Polytechnic, who emigrated to Poland,
stayed in Wroctaw and Gliwice. Many of them emigrated to Krakéw and Gdansk. Witold Szolginia went to Warsaw.
In total, 45 people of the academic staff emigrated. Among them, there were those who were dready professors, and
those who obtained their academic titles working in Poland.

Wroctaw became the biggest centre, where immigrants from Lviv stayed. Mogt of professors stayed there due
to the favorable conditions, since almost all buildings of the former educational institutions were kept and there was
an opportunity to find the accommodation as well. Among the professors who stayed in Wroclaw Polytechnic were
Tadeusz Wrébd, Tadeusz Broniewski, Julian Duchowicz, Kondrat Dyba, Marian Rechorowski, Janusz Szablowski,
Andrze Frydecki, Bronistaw Wiktor Tadeusz Brzoza, Kazimiez Ciechanowski, Dobrostaw Chajka, Jacek Fulinski,
Jerzy Hawrot, Stanistaw Mielnicki, Andrzg Rzymkowski, Czestaw Wajdzik [5].

T. Wrobd was the one who inspired the creation of the Faculty of Architecture at Wroctaw Polytechnic. At
first, the Department of Architecture existed within the Construction Faculty, which was eiminated in 1949-1950.
Instead, the new faculties were created: the Faculty of Architecture and the Faculty of Engineering. The latter
consisted of the two sections — Land and Water. The professors and alumni of Lviv Polytechnic were the organizers
of separate departments and became the firgt lecturers of the Faculty of Architecture.

Tadeusz Stanistaw Wrobd (1886-1974) was a prominent architect, urbanist and teacher represented the
Lviv architecture school of the inter-war period. Before World War 1, he graduated from Lviv Polytechnic. Since
1921 he worked first as an assistant and then as a constructor at the Faculty of Architecture. In 1939 he held the post
of the Head of the Department of City Planning at Lviv Polytechnic. During German Occupation he taught City
Planning, working at the same time as a congruction consultant at Higher Technical Courses opened a the
Polytechnic at that time. In October 1945, he moved to Wroctaw, where he took part in the foundation of Wroctaw
Polytechnic. He worked a the Department of Land Construction and after the Faculty of Architecture and
Congtruction had been established, he became its firs Dean in 1945-1947. He obtained the title of Professor
Extraordinary in 1948 and created the Department of Urban Studies[6].

Tadeusz Andrzej Broniewski herbu Tarnawa (1894-1976) came from Krakow. In 1923-1931, he worked in
Lviv Polytechnic. Later he was the Director of the State Construction School in Jarostaw. In 1944, he moved from
Jarostaw to Wroctaw Polytechnic. Since 1946 he worked in Wroctaw Polytechnic at the Department of the History of
Architecture, which had been organized by him. He headed the Department until his retirement in 1964. The
contribution of T. Broniewski to the development of Polish theory and history of architecture can hardy be
overestimated. His monographs dedi cated to the history of Polish and world architecture became classics[7].

Kondrat Dyba (1907-1991) began his studies at the General Faculty of Lviv Polytechnic in 1926. In 1929, he
started working as a deputy assistant at the Department of Descriptive Geometry. In 1930, he began studying at the
Faculty of Architecture. He survived the War and Occupation in Lviv. In 1944, he moved to Poland. Since 1945 he
worked in Wroctaw Polytechnic delivering lectures mostly in Descriptive Geometry for the speciaties of

2 In April 1945, 204 Poles worked in the Lviv Polytechnic, while the total number of employees was 272. See: Kalbarczyk
S (2011), Czystka na uczel niach. Zagtada pol skiego srodowiska haukowego we Lwowie po ’ 44, Biuletyn IPN, nr 3.
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Mathematics and Geodesy, and later for the students of the Faculty of Architecture. He became the author of a new
conception in teaching Descriptive Geometry [8].

Marian Rehorowski (1911-1973) was, first and foremost, a famous interior designer. He also studied in Lviv
Paolytechnic until 1939. After the end of the War, he moved to Wroctaw. Because of certain circumstances, he
managed to defend his diploma only in 1946 in Krakow Polytechnic. He taught subjects connected with interior and
furniture design. More than 70 academic publications were dedi cated to this topic.

Tadeusz Brzoza (1911-1985) graduated from the Faculty of Architecture of Lviv Polytechnic in 1939.
During World War 11, he stayed in Lviv, and, in 1947, he moved to Wroctaw. Since that time, his life was
connected with Wroctaw Polytechnic, where he worked as a deputy professor and as the Head of the
Department of Public-Dwelling Buildings Design. Later he headed dwelling buildings design ingtitutions. In
1975, he became the Professor Ordinary [9].

Janusz Szablowski (1909-1982) entered the Faculty of Architecture of Lviv Polytechnicin 1929, andin 1934,
he became a junior assistant at the Department of Polish Architecture headed by professor Marian Osinski. He
received his diploma only in 1939. Since 1947 he lived in Wroctaw, working in Wroctaw Polytechnic at the
Department of Rural Construction which was headed by the professor Tadeusz Brzoza. At the same time, he worked
as a practicing architect and developing the projects of space planning of numerous cities such as Ktodzk, Bielawy,
Dusznik, Kudowa, Radkow, Nowa Rudd, Lewin Klodzki, Mystakowcy and Polanica. He aso taught a other
faculties of Wroctaw Palytechnic. In 1986, he obtained the academic degree of Doctor of Technical Sciences[10].

Andrzg Frydecki (1903-1989) began his studiesin Lviv Polytechnicin 1922, and, since 1928 he worked asan
assistant and then associate professor at the Departments headed by W. Derdacki and W.Minkiewicz. When the War
broke out, he was in Lviv, but in 1943, he had to leave the city because of Nazi persecution. In 1945, he went to
Katowice, where he worked as an executive officer and then the director of the City Department in the Regional
Board of Directors for space planning. At the same time, starting from 1945, he began to work at the Department of
Utilitarian Construction of Wroctaw Polytechnic [11].

Professor Dobrostaw Chajka (1909-1992) received a diploma in Engineering after graduating from the
Faculty of Architecture of Lviv Polytechnic in 1932. Apart from he painted alot he crested lot of designs. In 1945, he
settled down in Wroctaw, taking the post of a deputy professor and heading the Department of Drawing. Professor
D. Chgjkatook an active part in the reconstruction of destroyed post-war Wroctaw [12].

Jerzy Stanistaw Hawrot (1911-1962) started his studies at the Faculty of Architecture of Lviv Polytechnic in
1930. He received his diploma in 1939. After German Occupation of Lviv, he moved to Krakow, where he stayed
until the end of the War. In 1945, he was invited to Wroctaw to help organize Polytechnic. He worked as an associate
professor at the Department headed by T. Wrobd, and later at the other departments. In 1950, after he defended his
thesis, he became the first Doctor, which obtained this academic degree at the Faculty of Architecture in Wroctaw
Polytechnic [13]

Stanistaw Mienicki (1898-1969) also studied at the Faculty of Architecture in Lviv Polytechnic. In 1924, he
began his work as a lecturer first in Lviv, and then in Katowice, Tarnéw and Bytom. After defending his diplomain
1926, he worked as a successful architect. Since 1946 he lived in Wroctaw and started working at the Construction
Faculty of Wroctaw Polytechnic, where he headed the Department of General Construction. In 1949, he obtained the
title of Professor Ordinary. He was the Dean of the Faculty of Architecture. In 1957, he moved to Krakéw, where he
started working at the Construction Faculty of Krakéw Polytechnic [14].

The destiny of Bronistaw Wiktor (1886-1961) was connected with Lviv Polytechnic as well. He started his
sudies in Lviv Polytechnic in 1905 at the Faculty of Architecture. At the same time he worked hard as a practicing
architect, and in 1913, he began his teaching career a the Department of Architecture Forms. During the inter-war
period, he also worked at Lviv Polytechnic and in the State Schodl of Art Craft. In 1946, he had to leave Lviv and
moved to Wroctaw, where he started his work as an assistant of the Department of Drawing at the Faculty of
Architecture. In 1951, he became an associate professor. Apart from his teaching and practical work, he took up
painting and graphics[15].

Ewa Cieszynska-Kazimirowska (1923-1972) started working as an assstant at the Department of Urban
Studies headed by the professor T. Wrobe in 1949. She began her studies at the Faculty of Architecture of Lviv
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Polytechnic in 1945, and, after the repatriation, she continued studying at the Faculty of Architecture of Krakéw
Polytechnic. She designed landscapes at the Department of Urban Studies in Wroctaw Polytechnic, and, in 1963, she
defended her thesis on the topic of landscape organization in Wroctaw [16].

The merits of Lviv professors and alumni are genuingly priceless. They promoted creation of an extremely
powerful Wroctaw architecture school. Their teaching work was described in the book by Zenon Pretczynski
“Memories about the professors of the Faculty of Architecture of Wroctaw Palytechnic (from the years of studies
1947-1952)" (“Wspomnienia o profesorach Wydziatu Architektury Politechniki Wroctawskig (z lat studiow
1947-1952)") with great love and respect.

Therole of Lviv professorsin organizing the work of Slask Polytechnic was invaluable. Slask Polytechnic was
the only higher educational ingtitution to be organized from scratch. When it was just founded, it had neither the
premises of its own nor the infrastructure. The opening of Polytechnic took place on May 24 1945. There was no
separate Faculty of Architecture. Instead, four departments specializing in Architecture worked within the Faculty of
Congtruction Engineering: the Department of Architecture Forms and Design, the Department of Genera
Congtruction, the Department of Utilitarian Construction, and the Department of Housing Settlements as well. In
1949, the Section of Architecture was created at the Faculty of Congtruction Engineering. And the Faculty of
Architecture was opened only in 1977. Z. Majerski was its first Dean.

W. Derdacki, T. Teodorowicz-Todorowski, J.Duchowicz, Z. Majerski, F. Mauer, Cz. Thullie
W. Smiatowski, W. Bu¢ were among those alumni of the Faculty of Architecture of Lviv Polytechnic, who
devel oped architecturein Gliwice.

Wiadystaw Dominik Derdacki (1882-1951) was also Lviv Polytechnic alumnus of 1907. He worked as a
senior assistant at the Faculty of Architecture. Later, together with W. Minkiewicz, he founded a design
company “Derdacki i Minkiewicz” in 1911. Since 1914 he was a member of the Examination Board at the
Department of Architecture. In 1920, he was appointed Professor Extraordinary, and in 1924 — Professor
Ordinary of the Faculty of Architecture in Polytechnic. In 1922—1923 and also in 1927—-1930, he was the Dean
of the Faculty of Architecture. W. Derdacki left an incredibly rich legacy in Lviv [17]. In 1945-1946, Professor
W. Derdacki was the Head of the Department of Construction. Apart from this, he was engaged in an active
academic work, researching efficient dwelling houses planning. He published a lot of works in professional
journals. Professor was remembered as an incredibly kind person with an exquisite sense of humor, with
profound knowledge, which he eagerly passed on to his students [18].

Tadeusz Teodorowicz-Todorowski (1907—2001) belonged to the generation of Lviv architects, who
managed to do a lot for inter-war Lviv [19]. After graduating from the Faculty of Architecture of Lviv
Polytechnic in 1931, he worked at the Department of Architecture II, headed by W. Minkiewicz, as a senior
assistant until 1938. In Lviv, T. Teodorowicz-Todorowski worked a lot on different projectsand took part in
architecture contests, where he won first prizes®. During German Occupation, T. Teodorowicz-Todorowski
worked in Polytechnic, substituting for W. Minkiewicz (who, at that time, was sent to Donbas). He emigrated to
Poland with the second wave in summer 1945, intending to settle down in Gdansk. However, Rector of Slansk
Polytechnic professor Kuczewski persuaded him to stay in Gliwice. From November 1 1945 till 1953, he
headed the Department of Housing Settlements at the Faculty of Construction Engineering, teaching architects.
In 1970, he obtained the title of Professor Ordinary. He took part in the socia life of Gliwice, Krakow,
Katowice. In 1977, T. Teodorowicz-Todorowski retired but he did not lose touch with the educational
institution.

T. Teodorowicz-Todorowski’'s architectural legacy is incredibly rich. Following the best traditions of
Lviv Polytechnic, he designed the building of Chemistry Faculty Auditorium (1947) and the building of
Construction Faculty (1949-1952) for Slansk Polytechnic. The architecture of the former building is very close

3 Unfortunately, one of his most significant works — Missionaries’ churchin Lviv (III prizein the contest of 1937 and taken
into redization) — was not completed. Only the ground floor was built. During the War, according to B. Victor's proposal, the
design was a bit changed. However, construction works were not carried out. After the War, monks were evicted. The frame,
which had not been completed, was used for the design of a sports hal “Labour Reserves’, which now is a building of Lviv
Pol ytechnic.
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to the best examples of Lviv inter-war Modernism due to its precise geometric forms and planning sol ution
efficiency. The building is made of dark red brick with ornamented brickwork, which reflected the traditions of
local construction. The great building of the Construction Faculty has a different solution. The reduced variant
of a classic four-pillar portico, which underlines the significance of the building, stresses the main fagade. The
building of the City administration in Gliwice (1949) is of a modernistic appearance. In the 1950-s,
T. Teodorowicz-Todorowski designed a housing estate in a central part of the city (1954) and a school (1958) in
Sosnowiec. Among other objects created for Polytechnic, we can note the reconstruction of the Cinema X
(1958), which appeared in the building of the early XX century, and aso the buildings of 1970 — Technological
pavilion of the Engineering-Sanitary Department in Gliwice (1970), the Faculty of Architecture (1972), the
Laboratory of the Construction Faculty (1973). Teodorowicz-Todorowski left many unrealized projects,
photographs that were shown in the world exhibitions, scientific articlesand in his creative legacy [20].

Julian Duchowicz (1912-1972) and Zygmunt Majerski (1909-1979), the two more personalities who
came from Lviv, were also connected with Gliwice Polytechnic [21]. Their co-operation began in Lviv. In
1929-1936 J. Duchowicz studied at the Faculty of Architecture of Lviv Polytechnic, and, during his last year of
studying, he worked as a junior and then senior assistant at the Department of Utilitarian Construction.
Z. Mgjerski studied in Lviv Polytechnic in 1927-1934. In 1935-1937, he was a deputy assistant and then junior
assistant at the Department of Historic Architecture. Later, in 1938-1939, he was a senior assistant of the
Department of Architecture 1T [22]. Their architectural collaboration started with participation in numerous
contests as students. During the War, their paths went separately for sometime. Z. Majerski left Lviv during the
wartime, and, in 1940-1945, he was even a prisoner in Murnau. After his release, he stayed in Italy, where he
designed and built Military Cemetery in Bologna. In 1947 he came back to Gliwice Polytechnic. At that time,
J. Duchowicz, who had to leave Lviv in 1945, was already working there. Since that time, they worked together
at the Construction Engineering Faculty at the Department of Utilitarian Construction. In 1954, they moved to
Wroctaw to work at Polytechnic. At first, they were the deputy deans in 1961-1964. Since 1968 J. Duchowicz
headed the Institute of Architecture in Wroctaw Polytechnic. However, Z. Majerski left Wroctaw in 1964 to
head the newly established Department of Dwelling Houses and Service Institutions Design at the Faculty of
Industrial and General Construction of Slask Polytechnic in Gliwice. In 1977, after organizing the Faculty of
Architecture, he becameits first Dean.

The collaboration of Z. Mgjerski and J. Duchowicz is a pattern of a great architecture tandem. They
participated in many contests, where their designs won first prizes. One of their first realized objects was the
Palace of Y outh in Katowice (1949-1951)*. The architectural solution of the Palace reflects modernistic view of
the architects, which had been formed back in Lviv. The solution of the building of the Mining Faculty of Slask
Polytechnic in Gliwice was more “classical” (1953). The architectural solution of the House of Music and Dance in
Zabrz (1957) was interesting by its geometrism and solution efficiency, and it definitely goes back to the
heritage of inter-war Modernism. The Theatre in Opole (1965-1975), built later, is distinguished by its
extremely modern architectural solution [23].

Franciszek Mauer belonged to the generation of Lviv Polytechnic alumni. He graduated during German
Occupation — in 1943. And in October 1945 he was admitted to work at the Department of Architecture Design.
However, he decided not to stay in Lviv, and left for Slask with the last wave of the repatriation. F.Mauer did not
begin teaching in Gliwice Polytechnic straight away. In 1949 he started working at the Department of the History
of Architecture in Slask Polytechnic as an assstant. After defending his doctora thesis (1962), he worked as an
associate professor. First and foremost, F.Mauer made a name for himself as a renovator of architecture monuments,
working from 1972 till 1988 as the Head of the Architecture History and Monuments Restoration group at the
Ministry of Education and Science[24].

Czestaw Thullie (1888-1976) graduated from the Faculty of Architecturein Lviv Polytechnicin 1911. In
a year, he obtained the academic degree of Doctor of Technical Sciences, having defended his thesis “On

* The architectural complex together with the Palace was included into the list of monuments on April 13 2010
(registration number — A/301/10).
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Renaissance churches in Lviv”. At the same time, he studied in Munich, and later in professors Batovski and
Bratkowski’'s private art studio in Lviv. Cz. Thullie was equally successful in many spheres. He was a
successful practicing architect, a scientist, and a teacher. In 1945, Cz. Thullie moved to Katowice and took part
in organising Sask Polytechnic in Gliwice, where, in 1946, he took the post of a professor at the Department of
Architecture Forms and Design at the Construction Engineering Faculty. Later he became the Head of this
Department and held this post until his retirement. Since 1951, Cz. Thullie also worked on renovating architecture
monuments in Katowice City Design. He was a member of the Renovators Board of the Province conservator of
architecture monuments in Katowice and Opole. His scientific works focused on architecture monuments
conservation, especially in the eastern part of Poland [25].

Wiadystaw Smiatowski (1898-1973) was also a graduate of the Faculty of Architecture of Lviv
Polytechnic. He received his diplomain Engineering in 1927. However, he started working in 1922 as a junior
assistant at the Department of General Construction. In 1934, he moved to Warsaw, where he worked on
constructing military objects until the outbreak of World War 11, supervising the construction of an airfield in
Deblin in 1935-1937. In June 1945, he was directed to organize Slask Polytechnic in Gliwice. He participated in
organizing the Construction Engineering Faculty, namely the Ingtitution of Building Materials Technology, which he
headed until 1946. W. Smiatowski’s career was devel oping rather quickly. Until 1949 he was a deputy professor
and the Head of the Department of General construction. In 1956-1957, he was Dean of the Faculty of
Industrial and General Construction. He obtained the title of Professor in 1964. W. Smiatowski was also one of
those who initiated creating the Faculty of Sanitary Engineering and the Institution of Construction Acousticsin
Polytechnic. He received numerous awards from different state institutions[26].

Wtodzimierz Bué¢ (1909-1969) received a diploma of engineer-architect in 1934. Since 1935 he worked
as an assistant at the Department of Architecture T headed by professor J. Bagenski. From 1937 till 1938,
W. Bu¢ was working at Construction department of the Postal and Telegraph Administrationin Lviv. In 1945 he
emigrated to Poland. At that time, he worked hard as a teacher of Polytechnic as well as a private one. In the
educational ingtitution, his career started from the post of an associate professor at the Department of Utilitarian
Construction, where he taught the Fundamentals of Design. Later he headed the Department of Industrial
Architecture and, since 1966, he was the Head of the Architecture section at the Construction Faculty. Apart
from teaching, W. Bu¢ worked a lot as a practicing architect, supervising Gliwice department of Katowice City
Design (in 1952-1955). In 1955-1958, he was the Chief Architect of Katowice Province. Residential and
administrative buildings in many cities of Slask were built according to his projects. He also undertook city
planning projects[27].

The contribution of the professors and alumni of the Faculty of Architecture of Lviv Polytechnic to the
development of architecture school in Slask Polytechnic can hardly be overemphasized. They were at the forefront of
the architectural school formation. Today's teaching and research work is conducted on the basis of the Lviv
architecture school principles. Moreover, Lviv architects contributed a lot to the development of architecture of the
post-war Katowice, Gliwice and other citiesin Slask.

3. Conclusions

The theme of the coverage of the activities of Lviv architects and teachers who were forced to leave Lviv
in 1945-1946 is extremely important, multifaceted, in the end, incredibly interesting. In short, it isimpossible to
cover al aspects, and, in particular, practical activity, the transfer of the traditions of the interwar Lviv
modernism to the soil of socialist Poland, as well as the practices of restoration, which was agreed upon during
the rebuilding of the destroyed Wroclaw and Gdansk. The methods of organizing educational work, due to
which the Polytechnic Slask and Gliwice appeared, became important, and the architectural schools in Wroclaw
and Gliwice were strengthened. Thus, it can be argued that the activities of the teachers and graduates of the
Lviv Polytechnic have created a solid foundation for the formation of architectural education and practice in
post-war Poland, but a genuine and comprehensive assessment of their activities is a matter of future scientific
research.
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Csimnana Jlinoa, Mapis Borowun

“ IbBIBCbKA IMOJITEXHIKA —MATH TEXHIYHOI OCBITH ¥ HOJIBIII" : TIPO®ECOPH I
BUITY CKHUKH JIbBIBCHbKOI OJIITEXHIKHA HICJISI APYTOi CBITOBOI BIMHA

Anomauin. Jlvgiscoka apximekmypna wikona, cgpopmosana y cminax * Jlvgiecovkoi nonimexuixu” nouunaiouu 6io 1875 p.
66adicanacs OOHICIO I3 HAUKPAWUX apXimekmyphux wikin mozouactoi €sponu. Ilicia eeononimuunoeo nepexpoio kapmu €eponu y
1939 p., a 32000m nicasn [pyeoi c6imogoi siiinu 0ons 6a2amvox apXimexkmopia, Jcumms ma meopyicms AKux 6yna nos'a3ana iz
JIvgiscokoio noaimexuikoro, Kapounaivho 3minuaacs. Cneyugpiku cumyayii naoae moil ¢hakm, wjo 1b8i6CLKI apximekmopu
3Mywieni Oyau 3minumu He nuuie pione cepedosuuje NPOICUBAHHA Ma npogecitinoi JisnvHocmi, ane Ui nepeopicHmysamu ma
npucmocygamu c8iti mpaouyiinuti ceimoeaisio 00 HOBUX coyiokyarbmypHux peaniu Ilonvcovxoi Hapoonoi pecnyonixu.

Tosoenna OisnbHicmb Yux apximexmopié 3aIUWIAEMbCs NOKU WO MAno0octioxcenolo. ®pazmenmapni po3eioku ma
cmammi we He hopmyloms YinicHoi KapmuHu 6NAUGY MPAOUYill 1b8I6CLKOI apXimeKmypHoi WKoau Ha POpMYBaHHs NOAbCLKOL
apximexmypu nicas [pyeoi ceimoeoi eitinu. Mema cmammi — @usaumu 3Ha4eHHs 6UNYCKHUKIG@ ma euxiadauie “ Jlbsigcokol
nonimexuixu” Ons. pO36UMKY NOTbCLKOL apximexkmyproi ocsimu y nosocunuii uac. Ixus disnvhicmo posanadacmocs ne nuwie He y
8Y3bKOMY NpOGheciiinoMy paKkypci, a 3 nO3uyili COYianrbHux ma CyCnilbHUxX.

Y emammi naconoweno, wo disnvricme surnadayie ma 6unyckHukie Jlb8igcvkoi nonimexuixu cmeopunu Miynuil pynoamenm onst
dopmyeanns apximexmypnoi ocgimu ma npakmuxu y nosocnmii Ionvwi. Buixaswu do Kpaxoea, Bpoynasa, I'nisiy, ' 0ancexa, 6onu
npogheciiino nponpayiosanu 00 Kinys ceoeo scumms. bacamo 3 nux 3avimanu xepieni nocadu y pizHOMAHIMHUX HAGUANLHUX
3aK1A0ax apXimeKmypHo20 CHPAMYBAHHS MA 6 Ypa0o8ux opeanax. Baoicnusumu cmanu memoou opeanizayii naguanvhoi pobomu,
3a60sku kil nocmana Tonimexinka Crvoncvka i Inisiyax ma smiynunucs apximexmypui wikonu y Bpoynaei. Oyinka 3nauenns
OIsIbHOCI YUX apXimexmopig we € nonepeoy, a ys cmamms — ye cnpoba KOpomko o2isiymu ix 0opoboK, nog'szasuiu 1oeo i3
NPAKmMuKoIo MisiceocHHoz2o JIb606a, npome 8cebiuna oyiHKa ixHboi JisIbHOCII — ye CRpaga MauOymHix HAyKOBUX 00CiONCeHb.

Kniouogi cnosa: Jlvsiscoka nonimexuixka, [lonvwa, apximexmypha wikond, nicis80€HHUL nepioo.
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Abstract. Having analysed some formative changes of the post-industrial society and practical
experience of managing the urban development of a large city, we made an attempt to formulate the strategic
principles for the effective definition of the optimal density of urban development in the long-term perspective
(until the mid-twenty first century).

Key words. universal pedestrian accessibility, optimal density, “urban villages”.
1. Introduction

The population of the planet is rapidly urbanized (1,6 billion people in 1900, 7,4 billion people in 2017),
concentrating around the main planetary centers of gravity, with the pace of this process being the highest for
the largest urban agglomerations. The level of urbanization of the planet is 54.9 % of the population of the
countries (as of 2017), the growth rate of the urban population makes up 1.84 % (estimate of the trend for
2015-2020) [3, 7, 11].

During the T4 century, the concept of a large city, actually has changed its definition to a vast urbanized
territory. With the further growth of the urban population, this definition may keep transforming, which does not
necessarily mean territorial expansion, asit may seem at first glance.

This is due to the profound structural changes that have taken place over the past decades of the XX
century, associated with the collapse of the industrial system of production, as the main factor in the economic
and socio-cultural life of modern society.

2.Basic Theory Part

The reflection of the new socioeconomic system, despite its intensity and a large array of accumulated
hypotheses and knowledge, did not create a vision of a new city of the future and concentrated mainly on
segmental issues such as the environment, energy conservation, pedestrian accessibility, etc. Often, these
individual phenomena, or even the methods of their combination, are represented as the “post-industrial”
urbanism itself, although instrumentally all of them are usually designed for implementation through the same
centralized mechanisms, financial and economic schemes created by the industrial system [6, 10, 28, 36].

Given the goals of thiswork, first of al, we are interested in the concept of the exact interpretation of the
term “hyper-urbanization”, or other similar definitions that outline the phenomenon of the evolution of large
cities of the modern era and their transformation into the super-large ones, with the population of more than
10 million inhabitants.

The basis of the question lies in the interdependence of the process of domination of urban lifestyle and
the emergence of hyper cities. In other words, will the unequivocal world trend for the further growth of the
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percentage of urban population and its numerical domination in the XXI century, in fact, occur dueto, primarily
(or predominantly) the development of over-large cities?

3. Resaults and Discussion

The analysis of the wide range of large urban formations, which in general correspond to the concept of
hyper-city (Shanghai, Singapore, San Francisco, Los Angeles, Karachi, Chicago, Delhi, Kinshasa, etc.), proves
the formation of a wide variety of living space, and other qualities, which serve as a gravitational field for the
accumulation of the population. This is true in both the case of economically prosperous metropolises like
Chicago and the case of large centers of the dveloping countries such as the Republic of Congo or Pakistan.
Extremely large cities of the both types, give much better opportunities for realizing the existential needs of the
individual than any other placein the country.

On the other hand, the structural transformation of the hyper-city, under the influence of post-industrial
factors, changes its urban plane in the direction of forming self-sufficient zones of a close, ideally walking
proximity, which converts it into a set of specific horizontal or vertical “urban villages’ accumulated over the
large territory and located next to each other. In this case, the question arises whether for the existence of such
sdf-sufficient entities it is really necessary to include them into the hyper-city structure and what size of the
overall structure is sufficient to ensure al levels of choice within each cluster?

Although the strategy of dense agglomeration of “urban villages’, as a new type of an urban plane
formation in the post-industrial era, does not exist yet in the form of a generally accepted consensus, but the
analysis suggests that there is a general tendency for such a self-organization of settlements. At the same time,
the rather spontaneous nature of the emergence and i mplementation of ideas associated with the system of small
sdlf-sufficient housing clusters indicates the procedural differences between modernist models of management
and design of the urban environment and horizontal initiatives that arise as a result of the activities of local
communities. [3, 17].

It is worth concentrating on the main motivating basis of this type of urban structure, which is easy
access to a large selection of life opportunities. In that case, both components of this dichotomy are inversely
proportional, which means that the easier accessibility tends to as much choice as possible, and the biggest
choice wants to be easiest to access. In this context, the new urbanistic reality forms itself, the process of which
does not depend on the environment in which it occurs. In other words, the potential of dichotomy
(accessibility-choice) is capable of transforming any already existing urban objectivity, which has developed in
previous historical periods as a result of different conditions. The main instrument here is the market response
mechanisms for the proposal, which increasingly acquires the structure of the “wide choice” and pushes
transforming of the surrounding areas towards the relevant to it (“wide choice”) principle of mixed use[14].

Fig. 1. Marriage at Boryspil Airport, Kyiv [38] Fig. 2. Market “Pivdennyi”, Lviv [29]

The contrast between the two methodological tendencies can be illustrated by the facts that the society
uses some objects with purposes which are not related to the actual functions of the past economic formations,
but were erected recently and in accordance with the actual needs of the city. An example of this devel opment
could be the use of the Boryspil airport in Kyiv asahall for wedding ceremonies, which began in 2017 [38] in a
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room that was expanded and modernized several years ago, or the experience of spontaneous post-Soviet
markets that arose in the middle of 1990 and gradually turned into chaotic, but multi-functional areas such as,
for example, the market “Pivdennyi” in Lviv [29]. Given the gradual, rather than the one-time nature of the
formation, such structures evolved as a result of an immediate reaction to the constantly changing consumer
demand, not limited to some distinguished sectoral frameworks. Therefore, in a sense, they have become the
prototypes of mixed use and close access to various types of services from grocery and essential goods to
education and sports [34].

In the modern city-planning theory, the fact of diversity in conditions of close concentration (density) is
considered one of the main tasks of urban science of the XXI century, as discussed in various publications
[12, 13, 16, 19, 20, 25, 30, 32)].

Thus, it can be noted that the contradictions which we are considering, are becoming even more obvious.
The theory of the hyper-city of the post-industrial era, stretched for tens of kilometers, contradicts the trend
towards the creation of diverse zones of pedestrian accessibility of a universal choice. Given that such zone is
associated with such parameters as average walking speed of 4 km/ h and the standard acceptable time needed
to get to the public transport stop is 15 minutes, it can be assumed that the maximum diameter of such a zone
should be 2000 meters[36].

Although due to the diffuse and heterogeneous nature of the contours of cities and the density of the
boundary territories, it is difficult to speak about the accuracy of calculations, however, based on these relative
values, we can speak of a conditional comparative schematics of existing urban planes with such clusters. For
example, even in such a city as Lviv, which does not belong neither to the category of hyper cities, nor to
millionaires, there should be about 25 clusters like this. Within the Lviv region, cities which actual size
approximately coincides with the size of one cluster, can be, for example, Skole and Turka (however, without
taking into account weakly populated peripheral territories).

Asfor such large cities of our time as Istanbul, the number of “urban villages’ of pedestrian accessibility
is around 160 there. Whereas in Cairo there are about 180, Mumbai and Rio de Janeiro (without satellites) there
are 280, Lagos — 420, and in the area of Great Tokyo — more than 1700. Apparently, these figures are not
always proportional to the population, which in some cities is more densely settled than in others: for example,
in Istanbul, compared to Rio de Janeiro. In addition, the population can be calculated in correlation to different
units of administrative structuring (municipality, prefecture, urban area, comprehension zone, etc.), which do
not always express the same concept of the city.

However, the general parameters give an idea of the volume of the transformative perspective that arises
when moving from one urban paradigm - modernist to another — post-industrial. Probable transformation, for
example, of Tokyo in 1700 sdf-sufficient “urban villages’ raises the question of the reflection of the city as a
holistic phenomenon and ways of managing such structures (centralized or dispersed). Though the large size of
the hyper-cities isolated some areas there, the pedestrian average traffic network, which covers commuting to
work, recreation areas (parks, beaches, spectacles), home and shoping, integrated and combined the life of these
areas into a common urban organism, which, consequently, needed centralized management. In the post-
industrial community of “urban villages’ or cluster of universal pedestrian accessibility which overlaps with the
growth of local self-organization and vertical initiatives, it may raise the question of changing the functions of
the city administration (since it istoo early to talk about its compl ete disappearance).

Such functions, in particular, may include the maintenance of the operation of common infrastructure
networks for all clusters, aswell as providing opportunities for a wide variety of living space. Under the current
conditions, the first kind of tasks can be attributed, for example, to the centralized supply of quality drinking
water, which becomes one of the main values of urban studies of the XXI' century, due to climate change and an
increase in the global population. The second is the constant monitoring of the global choice, and transfering of
thisinformation to the level of clustersthat create a new post-industrial city plane.

These considerations give ground to say that in the presence of such a center, the hyper-city, as a
typological structure that involves excessive expansion of the urban system (tens of kilometers) and a
population of more than 10 million, is not a compulsory or desirable condition for the existence of a post-
industrial settlement. Obviously, such a center makes sense of its existence only if there is a certain structure
from many clusters, however, the upper limit of their number does not necessarily have to reach Tokyo or Rio
de Janeiro. Of course, this kind of post-industrial city theory can be completed only if the minimum number of
“urban villages’ is determined.
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In this context, it should be noted that the area itself is not yet sufficient to determine the new urban
structuring. It is also worthwhile to determine the optimal number of people who can be accommodated on such
an area. In this connection, the issue of the category known in modern urban science as “optimal density” or
“optimal compactness’ comesto thefore. [17, 4, 8,9, 5, 2, 30].

Inall of these studies, density is defined as a necessary condition for reducing pollution (by reducing road
traffic), increasing the level of physical health (due to increased pedestrian and cycling movements), social
implementation (through communication in small local groups), energy and materials savings (through their
sharing by different neighbors), etc.

At the same time, the legacy of late industrial urbanism, a characteristic feature of which was the
significant growth of suburbs and suburban low-rise buildings, especially in extremely large and hyper cities,
makes it difficult for the designers and managers to devel op a comprehensive strategy for the transformation of
the urban organism, logistics and tools of which are till difficult to imagine. Obviously, the consolidation of
space will primarily be due to market mechanisms of the benefits of one style of living over another. However,
in the most developed countries in which the industrial phase of development, and consequently the industrial
character of urban development, proceeded the longest and most intensively, the existing density level is very
low, especially in the cities of North America where it ranges from 1 000 to 2 500 persons per square kilometer
[31] (whilein Asian cities it ranges from 10.000 to 20.000 per sgquare kilometer).

In such asituation, if we take on the substantiated assertion of the direct dependence of “ optimal density”
and “optimal constancy”, there is a need not only for the satisfaction of natural demand for living in the middle
of the city, but also for the development of mechanisms that would non-violently encourage self-relocating the
inhabitants of the late-industrial low-density suburbs back to the central regions. Under these circumstances,
there is the problem of the quantitative parameters of “optimal density”, which should be based on the balance
between the benefits of compact living and its comfort for each individual resident.

e

Fig. 3. Triangle theintegral urban-residential array of Lviv
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Based on the above mentioned, we shall analyze some parameters of Lviv in the context of formation of
“optimal density”. The area of Lviv is 110.43 sgquare kilometers and the population figures for the year 2017 are
727 968 inhabitants (758 471 with Vynnyky, Rudno, Bryukhovychi) [47], thus it can be assumed that the city
can be divided into approximately 35 local residential clusters with a diameter of 2 kilometers . Taking into
account the indicators of the area and population, each of these clusters has an average density of 6561.5 people
per square kilometer. Such parameters, in general, already correspond to indicators of optimal density (from
5,000 to 10,000 people per square kilometer).

At the same time, official data on the area of the city can not be taken as the final point of reference for
such calculations. The administrative boundaries of the city are also the adjoining enclave territories of Ryasne,
Rudno, Bryukhovichi and Vinniki, as well as forests (primarily Bryukhovitsky and Vynnykivskyi) and the
territory of summer cottages. The dynamics of population changes within the administrative boundaries of Lviv
suggests that the process of increasing the number of inhabitants in these suburbs and the reduction of it in the
city itsdf continues. However, this is largely due to the inertia of the late modernist tendency of the outlined
strengthening of the middle class, as well as the lack of sufficient proposals for quality housing in the central
parts of the city. Further growth of suburban formations, however, no longer has an advantage over the inner-
city array, as evidenced by the difference in the value and quality of the newly built dwelling. In fact, as of the
end of the 2010s, the whole urbanized array of Lviv is approximately a triangular configuration of urban fabric
with vertices facing the West, North and South with sides around 10-12 kilometers. This configuration dlightly
changes previous calculations. Except for the size of territory and population of Ryasne, the corresponding
average density index grows to 7269 sguare kilometers, and within the framework of the triangle it may reach
even up to 12.095 inhabitants (which already exceeds the maximum accepted limits of optimum density). Thus,
depending on the method of calculating the territory, the average population per square kilometer is ~ 9700
people. As can be seen from these data, the exact accuracy of calculations of the density of the population of
Lviv can not be achieved, but average values are closer to the upper limit of the optimal density of 10 000
inhabitants per 1 km square. According to such averaged picture, the estimated number of clusters should be
about 30 units.

Given the relative novelty of raising the question of the interdependence of density and sustainability, it
isdifficult to talk about absol ute figures relative to the desired population of one square kilometer, however, it is
possible to give clear indications of when the density clearly ceases to be a blessing and becomes an urban
problem. [22, 1, 24]. In particular, it is. @) lack of natural ventilation; b) lack of lighting; c) lack of
confidentiality of the inhabitants (for example, the very close location of the windows of neighboring
apartments); d) the effect of the “urban heat island” (the increase in the temperature of the air during the warm
season in the middle of the city) [26, 39, 35, 34].

The search for an ideal of optimal density was carried out in a number of countries, but the center of the
greatest innovations in the development of architectural and technical solutions to such space was Singapore,
where there emerged immediately two high-density superblocks with a different planning concept: “ Pinnacle”
and “ Interlace”. In both cases, we can talk about a city-devel oping impulse that offers different ways of building
up urban plane on the basis of the principle of “optimal density”. The Quarter “Pinnacle’” can be seen as a
peculiar, transitional form between a typical for a modernist city multi-apartment residential building and
planning- related experiments needed to achieve the living space of awide variety of choices. Instead, Interlace
is an attempt to create a fundamentally new typological model of a high density housing complex consisting of
poals, green islands, public spaces and recreational areas. Relatively successful solution to a complex project
task, which can give an idea of the quantitative indicators of the concept of “optimal density”, based on such
data as the number of square meters of the total area — 170 000, and the number of inhabitants — dightly more
than 2500 (1400 apartments of different types).

Experiments of this kind are characteristic not only for a compact city-country like Singapore, which is
lacks land resources. In Canada, there also was an experiment with high-quality dense buildings (False Creek in
Vancouver). Unlike complexes in Singapore, “False Creek” occupies a central position in the city planning
system of the southern waterfront of the West End. In addition, there they applied a mixed scheme of storey
building, which combines different typological scenarios of devel opment.
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Fig. 3. Interlace Quarter in Singapore [21] Fig. 4. “False Creek” digtrict in Vancouver [39]

Based on this kind of practical experience, which showed the limits of the possible achievement of
optimal density without loss of quality of residence, a certain consensus was established regarding the indicators
of the desirable number of inhabitants resettled per unit areac 100-120 habitats per hectare, primarily in areas
adjacent to the mgjor transport routes, or in the end it is possible to bring the maximum figure of 10.000
inhabitants per square kilometer [15, 18, 27, 23].

According to these materials, the strategy of impulse development of a large city, in the conditions of the
post-industrial economic structure, among its main tasks, should raise the problem of developing of such a
design model of living space that would be able to encourage the settlement of a conventional unit of area
defined by aradius of 1 kilometer, with the number of inhabitants, which would egual to about 30,000 people.

Cities like Milan, and especially Barcelona, have population density indicators of one square kilometer
similar to those that appear in today’s scientific debate around taxonomy of the post-industrial city. In modern
studies, Barcelona is given as an example of the organization of a city-planning structure of optimal density,
which at the expense of perimeter-quarterly construction with a height of 7-9 floors, at the same time provides
both high density and high living comfort of residents who do not suffer from lack of light, ventilation, limited
privacy, lack of green and recreational areas [23]. It should be noted that in this case, the highest possible
density index of 10.000 inhabitants per square kilometer is taken asthe basis.

4. Conclusions

— The perspective of the transformation of urban planes has been formulated in connection with the
reduction of the influence of industrial factors of its development instead of which comes the specificity of
highly informatized society. Its idea lies in the tendency of transforming the large functional areas of the
industrial city into local residential clusters of pedestrian accessibility with a diameter of about 2 km. The
aggregate of such clusters of universal pedestrian accessibility ("urban villages’), which overlaps with the
growth of local self-organization and vertical initiatives, may be the justification for initiatives to partially
review the functions of city management.

— The range of practical issues related to the category of optimal density as the key indicator of the XXI
century city has been outlined. Examples of residential quarters such as Kowloon Walled City in Hong Kong,
Pinnacle and Interlace in Singapore, False Creek in Vancouver, traced the evolution of individual urban
constructions, which show the state of the actual debate around specific indicators of population per unit area.
Based on life quality indicators that demonstrate these and other examples, the boundary and desirable
indicators of optimal density and spatial patterns of its subjects were noted.

— It has been found that for urban settlements formed as a plane of local clusters of pedestrian
accessibility to the possibilities of city choice (the number of goods, services, employment, etc. available in the
city), density can be achieved either by the formation of quarterly devel opment of average atitude (8-9 floors),
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or combinations of multi-storey buildings with a predominance of high-rise buildings. The quantitative range of
optimal density can be considered somewhere within 5,000 to 10,000 inhabitants per square kilometer.
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Anopi Ilaenis
MICBKHM MMPOCTIP Y XXI CTOJITTI IPOBJIEMU MACIHITABY TA BUBOPY.

Anomauin. Onupaiouucy Ha ananiz GopmayiviHux 3min NOCMIHOYCMPIAILHO2O CYCRITLCMEA MA NPAKMUYHULL 00CGIO0
VAPAGNIHHAM YPOAHICMUYHUM PO3GUMKOM 8EIUK020 Micma, 3pobieno cnpoby cgopmysamu cmpameziuni 3acadu epexmugrozo
BUBHAYEHHS. ONMUMATLHOT WINbHOCMT MICMOOYOIBHO20 PO36UMKY HA nepcnekmugy 00 cepedunu XXI cmonimmsi.

THousmms eenuxoeo micma, npomsicom XX cmonimms (pakmuuno 3MIHULO €8Il 3MIiCmM I CMANO O03HAYAMU OOWUDHY
ypbanizosany mepumopiio. 3 noOaIbWUM 3POCMAHHSA MICbKO2O HACENeHHs yell 3MICm Modice 3a3Hamu GUOO3MIHU, WO He
0006’ A3K060 03HAYAE MEPUMOPIATLHY eKCNAHCIIO, K Ye MOdIce BUOABATUCH HA NePULUll NO2TAO.

Coopmynvosano nepcnexmugy mpancgopmayii  micmobydieHoi mKaHuHu Yy 36 SA3KY 13 3MEHUEHHAM  6NIUBY
iHOycmpianvHux Gaxmopie ii po36umKy, Ha 3MIHY AKUM RPUX00Ums cneyudika sucokoingopmamuzosano2o cycninbcmea. Bona
nonseac y meHoeHyii nepemeopents GenuKux QYHKYIOHANbHUX 30H NPOMUCI0B020 MICMA HA JOKANbHI JICUMIO08] Kiacmepu
niwoxionoi’ docmynnocmi diamempom 0auzeko 2 km. CyKynHicmbs makux Kiacmepie yHI8epcanbHoi niuoxionoi docmynuocmi
(“ micokux cin”), Ha Kompy HAKIAOAEMbCS PICM JIOKATBHOL CaMOOP2aHi3ayii ma 6epMUKAIbHUX [HIYIAMuUe, Modce Cmamu
NPUYUHOIO THIYIAMUG I3 YACMKOBO20 Nepeenaoy QYHKYIU 3a2aNbHOMICLKO20 YIPAGIIHHSI.

Okpecneno KO0 NpaAKMUYHUX NUMAHbL NOE A3AHUX i3 Kame2Oopielo ONMUMANbHOI WiNTbHOCMI AK KIIOY08020 NOKA3HUKA
micma XXI cmonimmsa. Ha npuknadax makux scumnosux keapmanie sx “ Komoon Walled City” y Iowkoney, “ Pinnacl€’ ma
“Interlace’ y Cineanypi, “ False Creek” y Bankyeepi ma winbHo ypOaHi308aHux jHcumiosux pationie m. JIbeosa npocmesiceno
eBoNIoYil0 OKpemux Micmooyoigenbhux YmeopeHv, KOmpi OeMOHCMPYIOmb CMAH AKmMYanbHoi OUCKYCIl HABKONO KOHKPEMHUX
NOKA3HUKIE KiTbKOCMI HacenenHsi ha oounuyio niowi. Ha ocnosi nokasnuxie sikocmi scummsi, Kompi 0eMOHCmpylomy yi ma inwi
npuknaou, 6yno Gi03HaA4eHo panuyHi ma 6axcani NOKA3HUKY ONMUMALLHOI WiTbHOCII Ma NPOCmMoposi modeii it npeomemusayii.

Busnaueno, wo 0ns micbko2o nocenentsi, cQpopMo8ano2o AK MKAHUHA TOKAIbHUX KIACMePI8 niuoxionoi docmynuocmi 00
ModcAUBOCmell Micbko2o eubopy (kinexkicme Onae, nociye, 3auHAMOCMi Mowo AKi OOCMYnHI y Micmi), WITbHICMb MOJiCe
docsieamucs abo 3a PaAxXyHoK (QopMyeaHHs KeapmaivHoi 3a0y0osu cepednvoi sucommnocmi (89 nosepxis), abo kombinayisimu
piznonogepxosux 6yodieensv i3 nepegaxcannam eucomuux. KinvkicHum O0ianazoHom OnMumManbHOi WiNbHOCMI MOJICHA 668adiCAMU
nokasnuxu, siki konugaromocs 6i0 5 000 do 10 000 mewxanyis na keadpammnuii Kinomemp.

Knrouogi cnosa: ynisepcanvna niuioxiona oocmynnicmos, ONmMuManbHa winbhicmo,  micoki cena” .
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Abstract. The buildings of the railway stations in external spatial and plastic lineament are investigated,
their composition and stylistic types are formulated, as well as the methods of their location on the territory of
Halychyna (Galicia) and Bukovyna (Bukovina) in Ukraine are analyzed. Attention is drawn on importance of
maintenance of these railway stations as a ponderable inheritance of building culture of these regions.

K ey words. compositional and stylistic type, railway station, settlements, passenger building.
1. Introduction

Active congtruction of the railway stations of Europe started from the middle of the XIXth century in the first
turn in the capitals, metropolises, transport knots. This process lasted for nearly one century with interruptions, related
to the military operations and political changes. Plenty of railway passenger buildings appeared along railways and
near small settlements, covering large territories. In Ukraine these processes took place inasimilar way that iswhy alot
of different railway station buildings are preserved up till now from this approximately centenary epoch. There are
many unique railway station buildings on theseterritories, the other railway stations are constructed according theto the
standard projects or their series. This is the characterigtic feature not only of the architectural objects but of the certain
regions where they are built. The hitoric railway stations are functioning up till now, they are inimitable and belong to
the trangport chain as well as to the urban planning, architecture of settlements, besides, they effect the entire originality
of thewholeregions.

2. Wording of the problem

Buildings of the railway stations at the time of their appearance were of a major transportation and public
importance and together with churches, town halls and other buildings formed an important urban planning and
architectural core of the settlement. Architecture of railway station buildings has its own visual and spatial
properties that makes them distinctive in their regions, and they are also a mark of antiquity. Halychyna
(Galicia) and Bukovyna (Bukovina) as historical lands have these interesting public transport objects on their
territories that have some similarity and actually our researches are directed there. That is why we need to
identify such characteristic railway station buildings and modes of their |ocation on the territory.

3. Analysis of the recent research and publications

There are works concerning the history and expansion of the railway (Hrankin P. E., Lazechko P. V.,
Syomochkin I. V., Shramko H. I. (1996), Yakunin V. I. (2010) etc.), transport and urban development
(Dreva 1. V. (2013), Riabova O. V. (2008) etc.), architecture, monument protection and their use
(Batyrev V. M. (1988), Radibeck K. (1981), Choban O. Y. (2013), Yaveyn I. V. (1938) etc.). Several
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publications are related to railway station architecture and historic lands of the European countries
(Benediuk P. O. (2016), Heinersdorff, R. (2004), Kaiser W. (2011), Vorrath E. (2010), and Kubinszky M.
(1988, 2009), Preul3 E. (2010) etc.). Composition and stylistics of the individual railway station buildings of
Halychyna and Bukovyna are analized in a number of publications (Rotchniak, 2014—-2016). When studying
architecture of these lands in general, little attention is paid to the actual architecture of the railway station
buildings and, in particular, how they are spread in these areas.

4. Formulation of the article goals

Our aim is to identify the characteristic compositional and stylistic types of the buildings of the railway
stations and define the ways of their spatial distribution in Halychyna and Bukovyna within the boundaries of
the modern Ukraine.

5. Presenting of the main material

The development of construction of the railway stations in is a complex, multifaceted and dynamic
process. Under the influence of a large number of factors the public and transport objects of various types,
shapes, sizes, ways of combining with other objects and so on are formed (Batyrev, 1988, Radlbeck, 1981,
Y aveyn, 1938). Basing on the external spatial and plastic features part of the historic buildings of the railway
stations are united into the compositional and stylistic types, named after the characteristic spatial and plastic
features or according to the place (direction) of their location. Especial type of buildings can be a number of
railway stations, which are built under the same architectural project. There can be, perhaps, several types
(series) of projects of one authorship that have visual similarities. These projects were carried out for private
railway companies as well as under government order. According to the ownership of this or that railway
various stations were designed and built.

Compositional and stylistic types of railway stations in Halychyna and Bukovyna. The works of
M. Kubinszky (1988, 2009) present a lot of samples and types of the railway station buildings in Austria and
AustriasHungary. Their analysis is presented in these works as well. In particular, it concerns the period of
reigning of the Caesar of Austria. Among the specified objects we see a striking similarity in compositional and
stylistic techniques in the construction of the railway stations in various historical crown lands, including
Halychyna and Bukovyna. This is especially true for the period of the expansion of state railways from the end
of the 19" century to the beginning of the First World War, when typical projects were used for the construction
of the raillway buildings throughout the monarchy. Small differences in the local execution of the typical
projects add specifics to the individual terrain and areas (Fig. 1, 2). Similarly, one can observe the general
architectural background of the nature of the railway station buildings in Germany (Preus3, 2010).

Fig. 1. Therailway station of Bad Goisern, Oberosterreich. Fig. 2. Therailway station of Innichen, Tirol / Sidtirol.
Photo Kubinszky, 1988, p.165. Photo Kubinszky, 2009, p. 115.
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In this area, as the result of the interaction of historical, economic, ideological and other several factors
the compositional and stylistic types of buildings of the railway stations were formed (Kubinszky, 2009,
Rotchniak, 2014-2016).

Semicircular arched compositional and stylistic type combines a number of specific railway stations of
the late classicism with elements of historicism of the mid-nineteenth century. This type was common in this
region from the 1860s. By using several model projects with arches and blind arcades in facing of the facades
many railway stations were built in Halychyna, of which today 4 are saved — Kolomyia, Korshiv, Stare Selo,
Zabolativ. On the territory of Bukovyna such railway stations are Hlyboka-Bukovynska, Luzhany, Suceava-
Nord (Suchava-N.), Velykyi Kuchuriv (Fig. 3, 4). According to the size three different subtypes are
distinguished: the largest is railway station Suceava-Nord (Romania), the medium size is railway station in
Kolomyia, and the others are mentioned as a small subtype. The large and splendid North railway station in
Vienna (Nordbahnhof Wien) probably served as the general compositional and stylistic prototype of those
railway stations; the first railway stations of Lviv — the one of the Karl Ludwig Society and the Chernivtsi
railway station of the city were constucted in the same style. The railway stations in Stanyslaviv (Ivano-
Frankivsk) and Chernivtsi have been built exactly in the same way. They, as well as the oldest Lviv railway
stations were dismantled at the turn of the previous centuries to make space for the new construction. Spreading
of the architecture of railway stations of such composite form is associated with the activities of the architect
and manager of the Galician railways Ludvik Wierzbicki (1834-1912), who studied and worked initially in
Vienna (Hrankin P. E., et al., 1996).

Mostyska compositional and stylistic type comprises three saved railway stations Mshana, Mostyska-1,
Sudova Vyshnia that were built on the same project. It has the characteristic twin doorways of the parter and
windows of the second floor with a original tread of rustic facing of risalit and declivous roofs of single-storey
building with the second level in the middle (Fig. 5). Former station in Horodok belonged to the same type
(Hrankin P. E., et al., 1996).

Rustic-roofing compositional and stylistic type. The same compositional and stylistic model type with
rustic facing and decliovus roofs includes several buildings of railway stations with characteristic s rustic facing
of parters, corners of the house and the roof has a clear half-hip form and attic floor is cased with boards. This
type of raway stations include existing railway stations Vorokhta, Hrebeniv, Kopychyntsi, Mykulychyn,
Nadvirna, Nepolokivtsi, Sykhiv, Turka, Yasenytsia, Velyki Hlibovychi (destroyed in 2015) and some others
(Fig. 6). Mostyska type railway station and railway stations of Rustic-roofing compositional and stylistic type
relate to the architecture of national romanticism, which has been by then spread.

Sambir compositional and stylistic type includes four stations Komarno, Rudky, Staryj Sambir, Strilky. It
is a longitudinal two-storey block building with an attic level, which is covered with a high declious in four
sides roof with distinct symmetrical pointed upward curved pediment with curved baroque-like symmetrical
volutes on the side walls. The railway station building Strilky has doubled symmetrical gable from the side of
the tracks. In this type of railway stations can be vividly seen “ palace-like” style of architecture (Fig. 7).

Fig. 3. Therailway station of Vadul Sret (old one). Fig. 4. Non-existing Wien Nordbahnhof.
Author’s Photo, 2013 Photo Kaiser, W., 2011
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Fig. 5. Therailway station of Mshana, Halychyna. Fig. 6. Therailway station of Hrebeniv, Haychyna.
Author’s Photo, 2013 Author’s Photo, 2010

Rava compositional and stylistic type includes four railway stations Hlynske, Dobrosyn, Zashkiv,
Kulykiv. Its characteristic feature is high central block across the middle of the building, which is covered by
significantly higher roof over one-storey house with an attic. This central unit juts by risalit; roof shape is
different (Fig. 8).

Podillia compositional and stylistic type is a two-storey symmetrical building with an attic and
characteristic finishing of the corners, window frames and entrance with pilasters. In some places the rustic
finishing of the first tier is preserved with round small windows on the triangular gables. Railway stations Bila-
Chortkivska, Borshtchiv, Vyhnanka, Vyzhnytsia, Verenchanka, Ivane-Puste, Stafaneshti (Stefanesti), Tovste,
Y ahilnytsia and some others are built according to this type. External plastic motives of these buildings are very
similar with the finishing of the Ternopil castle (Fig. 9).

Bukovyna compositional and stylistic type of the railway stations Banyliv, Ispas, Karapchiv, Kupka,
Mezhyrichia, Petrivtsi is based on standard designs for local railway stations of Bukovyna (Hrankin P. E., et al.,
1996, p. 51). It reminds one-storey manor house with an attic above the entrance. This type can also be
attributed to a more general stylistic direction of national romanticism (Fig. 10).

Soviet-classical compositional and stylistic type reflects the character of so-called “Order oriented”
architecture of the mid-twentieth century totalitarian era and the later time. There are the examples of the bigger
railway stations of such type as Drohobych, Stryj, Ternopil and smaller ones. Burshtyn, Koniukhiv, Lubyntsi,
Mamaivtsi, Mykolaiv-Dnistrovskyj, Skole, Slavske, Shtchyrets etc. These smaller railway stations were built
according to standard design (Fig. 11).

“Pavilion” compositional and stylistic type includes small passenger railway station facilitiesin aform of
separate open or half-open pavilions, air sheds or sheds connected with a stone building. Most often they occur
at railway platforms of small railway stops (Bortnyky, Bovshiv, Tsutsyliv, serial sheds and pavilions, Fig. 12).

The most of compositional and stylistic types of buildings of railway stations originate with the
appearance of railways as such. By the time of the hard times of war, there were significantly more stations built
of the mentioned types. After the destruction part of them were not renovated or acquired new forms
(Hrankin P. E., et al., 1996). Classical soviet type and Pavilion compositional and stylistic types were devel oped
on the territory of Halychyna and Bukovyna from the middle of the twentieth century.

The common features of all types is the general layout of the buildings of small-sized railway
stations along the lines of the manor house. There is a tendency to transverse and longitudinal plan of
symmetry of facade design, as well as placing of the main entrance to the passenger hall in the middle of
the building and not seldom with a through passage to the platform. Declivous rooftops of the railway
stations emphasize the relationship with local housing. Some larger railway stations resemble, by their
image, palaces with active usage of plastic decorations. Over time around the railway stations the social
and urban centers start to develop that have an impact on the nearby settlements in the specific way
(Dreval, 2013, Riabova, 2008, Choban, 2013).
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Fig. 7. Therailway station of Staryj Sambir, Halychyna. Fig. 8. Therailway station of Hlynsko, Halychyna.
Author’ s Photo, 2009 Author’ s Photo, 2010

Fig. 9. Therailway station of Verenchanka, Bukovyna. Fig. 10. The railway station of Petrivts, Bukovyna.
Author’ s Photo, 2014 Author’ s Photo, 2006

M ethods of spatial distribution of compositional and stylistic types of railway stationsin Halychyna
and Bukovyna. Coverage of the territories with railways belongs to the strategic objectives of the state
including, in its turn, the care about passenger traffic (Y akunin, 2010). Construction of the passenger railway
buildings “binds’ the architecture to a particular territory in many ways (Benediuk, 2016, Rotchniak, 2015).
There are several ways to accommodate these compositional and stylistic types of the railway station buildings
on theterritories.

Point method recognizes “one-off” placement of individual railway station buildings throughout the
territory and they are especially typical for large in size railway stations Lviv, lvano-Frankivsk, Ternopil,
Chernivts that belong to these types partly because they are unrepeatable. Also the dightly smaller, but very
expressive railway stations, separately designed and built railway station buildings belong to this type i.e.
Vadul-Siret (new), Diliatyn, Drohobych, Zolochiv, Mostyska-2, Morshyn, Nyzhankovychi, Otynia, Sokal, Stryj,
Tatariv, Truskavets, Khyriv and some others. These listed railway stations have buildings of very characteristic
and expressive architecture of different periods of construction, but their location is not of any consistency.

Linear method displays the placement of the railway stations along certain lines: in such manner the railway
sations of the Semicircular arched type (track Lviv — Chernivts — Suchava), Mostyska type (stretch of track Mshana—
Mostyskar1), Sambir type (dretch of track Komarno — Staryi Sambir) and Rava type (stretch of track Zashkiv —
Dobrosyn) are located. |n Romania outside the historic Bukovynaa number of such railway station buildings exist of
Semicircular arched type on the railway branch from Suchava/ Suceava-Burdujeni to Botosani.

Zonal method is the continuation of spreading of the compositional and stylistic type on the compact
territory. In this way the railway station buildings of the Podillia compositional and stylistic type in the southern
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part of Ternopil region and northern part of Bukovyna are located. A separate area of distribution has Bukovyna
type in Bukovyna.

Disperse method is the “dispersal” of Rustic-roofing, Soviet-classical and Pavilion types throughout
Halychyna and Bukovyna. Among mentioned, these types are the most numerous; the first one is on many
tracks, particularly in Halychyna, including the territory of historic Halychyna in north-eastern Poland, and the
second type is in the rest of Ukraine (Fig. 13). Rustic-roofing compositional and stylistic type occurs as
inclusions on the lines Lviv — Chernivtsi  (Sykhiv, Veyki Hlibovychi, Nepolokivtsi) as well as on all three
tracks of the Trans-Carpathian tracks from Galician side — Lviv — Sianky (Y asenytsia, Turka), Lviv — Beskyd
(Hrebeniv, Tukhlia), Ivano-Frankivsk — V oronenka (Bratkivtsi, Tarnovytsia, Nadvirna, Mykulychyn, Vorokhta).
Equally there are few examples of them in other areas: Hadynkivtsi, Kopychyntsi in Ternopil region.

Soviet-classical compositional and stylistic type has many subtypes of both projects used for small
railway stations and various examples of them are also met on other historical lands of Western Ukraine —
Transcarpathia, Volyn, Podillia

Pavilion type combines architectural and designed buildings of different styles that mostly have no closed
technological interiors and are completed by technological serial methods from simple materials. In recent
decades, there are in fact increasingly railway passenger facilities that are close to the construction of passenger
stops used for other public transport.

Fig. 11. The railway station of Burshtyn, Halychyna. Fig. 12. Passenger building Bovshiv, Halychyna.
Author’ s Photo, 2012 Author’ s Photo, 2012

Fig. 13. The map of Lviv railway with linear and zonal methode
(placing of compositiona and stylistic types of railway station buildings)
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6. Conclusion

1. The most widely used compositional and stylistic types of buildings of railway stations of Halychyna
and Bukovyna are discovered and formulated and the ways of their spatial distribution are established i.e.
point, linear, zonal and disperse. The general image of small railwaystations resemble symmetrical manor
houses, some bigger railway stations are more related with palaces.

2. There are no distinct regularities of dominance of one or another method of distribution of
compositional and stylistic types of buildings of the railway stations in Halychyna and Bukovyna.
Among to the most diverse compositional and stylistic types of buildings of the railway stations is the
railroad Peremyshl / Pzemysl — Lviv — Chernivtsi — Suchava / Suceava, which at the time of the
monarchy was the main transport line on the historic Halychyna and Bukovyna territory and the main
backbone railway through Lviv .

3. The compositional and stylistic types of railway stations are singled out in the article. Their
distribution in Halychyna and Bukovyna demonstrate the development of a common territorial base in the
railway station architecture development , which is essential for their protection, conservation and devel opment.
They are the basis of the architectural identity of the region, which reflects the complex interweaving of spatial-
plastic and figurative factors under the influence of objective and subjective circumstances, their uniqueness and
memorability.

References

[1] Hrankin P. E., Lazechko P. V., Syomochkin I. V., Shramko H. I. 1996. Lvivska zaliznytsia Istoriya i suchasnist. Lviv.
Tsentr Evropy, 175.

[2]  YakuninV.I. 2010. Zheleznye dorogi Rossiyi i gosudarstvo. Monografia. Moskva, Nauchnyi expert, 432.

[3] Dreval I. V. 2013. Metodol ohichni osnovy mistobudivnoho rozvytku zaliznychnykh voxalnykh komplexiv. Avtoref. dys. na
zdobuttia nauk. stupeniu doctora architektury. Poltava, 36.

[4] Riabova O. V. 2008. Metody architekturnoho modeluvannia miskykh hromadsko-transportnykh vuzliv. Avtoref. dys. na
zdobuttia nauk. stupeniu kandydata architektury. Kharkiv, 20.

[5] Batyrev V. M. 1988. Voxay. Moskva, Stroyizdat, il.

[6] Radlbeck, Karl. 1981. Bahnhof und Emfangsgebiude. Die Entwicklung vom Haus zum Verkehrswegekreuz. Dissertation
zur Erlangung des akademischen Grades Doktoringenieurs. Fakultit fiir Architektur der Technischen Universitat Miinchen.
184 S.

[71  Choban O. Ya. 2013. Prynzypy modernizatsyi tarekonstruktsiyi zaliznychnykh voxal nykh kompleksiv istorychnykh mist //
Visnyk Natsionalnoho universytetu Lvivska polytechnika Architektura Lviv, Vydavnytstvo Lvivskoyi polytechniky
Nr. 757, 321-324.

[8] Yaveyn I. V. 1938. Architektura zheleznodorozhnykh voxalov. Izdatelstvo vsesoyuznoy akademii architektury. Moskva,
304.

[9] Benediuk P. O. 2016. Architektura stantsiynykh komplexiv Pivnichno-Donetskoyi ta Kubanskoyi zaliznyts u tvorchomu
dorobku S. P. Tymoshenka // Suchasni problemy architektury ta mistobuduvannia. Kyiv, KNUBA, Vyp. 43, Chastyna 1,
47-58.

[10] Heinersdorff, Richard. 2004. Wiener Bahnhofe. Album. Verlag fiir Photographie. Wien. 2004. 89 Abb.

[11] Kaiser, Wolfgang. 2011. Die Wiener Bahnhofe. Geschichte, Gegenwart und Zukunft. GeraMond Verlag GmbH, Miinchen.
135S.

[12] Vorrath, Erich. 2010. Wien auf Schiene. Bahnhofe 1837 — 2015. Carl Gerold's Sohn Verlagbuchhandlung KG, 1090 Wien.
144 S,

[13] Kubinszki, Mihaly. 1988. Bahnhofe in Osterreich. Architektur und Geschichte. Verlag Josef Otto Slezak. Wien. 272 S.

[14] Kubinszki, Mihaly. 2009. Bahnhsfe in Alt-Osterreich. Verlag Sezak KEG. Wien. 128 S,

[15] PreuB, Erich. 2010. 100 legendire Bahnhofe. Transpress Verlag, ein Unternehmen der Paul Pietsch Verlage GmbH & Co.
Stuttgart. 144 S.

[16] Rotchniak Y. A. 2014. Kompozytsiyni vlastyvosti malykh zaliznychnykh voxaliv Halychyny 19 — pochatku 20 stalit //
Istoryko-kulturni studiyi. Lviv, Lvivska polytechnika, 79-90.

[17] Rotchniak Y. A. 2015. Zaiznychni voxaly yak chastyna architekturnoyi identychnosti krayu // Istoryko-kulturni studiyi.
Lviv, Lvivska polytechnika, 83-91.

[18] Rotchniak Y. A. 2015. Architekturni typy voxaliv zaliznyts Peremyshl — Suchava// Visnyk Lvivskoyi polytechniky. 72—79.



76 Youri Rotchniak

[19] Rotchniak Y. A. 2015. Osoblyvosti architektury zaliznychnykh voxaliv Bukovyny // Suchasni problemy architektury ta
mistobuduvannia. Vypusk Nr. 40 Kyiv KNUBA, 2015, 47-58.

[20] Rotchniak Y. A. 2016. Architektura maykh zaliznychnykh voxaliv Halychyny // Suchasni problemy architektury ta
mistobuduvannia. Vypusk Nr. 43, Ch. 2. Kyiv KNUBA, 375-382.

IOpit Pounsix

TEPUTOPIAJILHE MOIIUPEHHSI KOMITO3UIIHHO-CTUJIICTUYHAX
THUIIIB 3AJII3HUYHUX BOK3AJIIB ¥ TAJIMYUHI TA BYKOBUHI

Anomauisn. [ocniodiceno 6yOuHKu 3ani3HUMHUX 60K3AAIE Y 306HIUHIX NPOCMOPOBO-NAACMUYHUX PUCAX | CPOPMYTbOBAHO
iXHI KOMRO3UYIHO-CMUNICMUYHI MUNnU, 4 MAKOJC BGUAGLEHO CHOCOOU iXHbO2o posmawysanHs mepumopicto I anuyunu ma
Bykosunu 6 Yxpaini. 36epmacmucs yeaza Ha 6aiciusicmy 30epedcenHs Yux 80K3a1i6 K 6a20M020 cnaoKy 0y0ieenbHoi Kyabnypu.

Knrouogi cnosa: komnoszuyiiino-cmunicmudni mun, 3aai3HudHul 60K3a1, OYOUHOK.
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Absgtract: article gives theoretical summary and new conclusion of Ukrainian wooden church genesis (origins
and principles of architectural formation) scientific problem. The investigation results are achieved by the analytic of
Ukrainian wooden church's main architecture-genetic characteristics such as its gpace-composition and shape-
congtruction. This analytic was fulfilled from the global position of worldwide sacral architecture developing review.
The scientific results point the authentic, originality and world-cultural significance of Ukrainian wooden church’s
architectural phenomenon showing the rare case of European Monotheistic temple inclining to the Eastern (Central and
South Asian) compositional archetypes of Polytheistic architecture.
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1. Introduction

Genesis of Ukrainian wooden sacral architecture is still a question of discussing. It is evident, that there
are no shape-constructive analogies of Ukrainian wooden church in the neighbor countries and al over the
world. Exceptions are only churches built by Ukrainians at their historical dwelling regions that due to political
reasons finally became the part of neighbor countries®. This article is exactly devoted to the Ukrainian wooden
church architectural genesis investigation and is based on our doctoral thesis of the same theme [1].

2. Analysis of recent researches and publications

The genesis of Ukrainian wooden church is a problem actively discussed from the beginning of 20" c. At
that time there were arose such basic works of this theme like the investigations of M. Dragan, G. Pavlutskiy,
J. Strzygovski and others that created a lot of different and mostly contradictory ideas of Ukrainian wooden
church genesis deriving it from the source of rural house, Oriental-Aryan constructions, pre-Christian sacral and
granaries architecture, European masonry buildings or so and finally could not answer sufficiently to the
question. All of these works are topics of great interest having at the same time a lot of weak points but giving a
rich base for the investigation of contemporary level.

By the middle of XX century due to Soviet Union unpleasant attitude to the Ukrainian identity researches
the question of Ukrainian wooden church genesis almost not arose in the new scientific works but there were
appeared a lot of talented names researching some special points or separated questions of this theme such as
D. Buxton, V. Chepelyk, T. Gevryk, P. Makushenko, I. Mohytych, T. Lisenko, G. Lohvin, S. Taranuschenko,
S. Vergovdliy, P. Yurchenko and others. By the end of 20" — beginning of 21™ c. the different aspects of
Ukrainian wooden church architecture were elaborated at the works of M. Bevz, V. Vecherskiy, V. Zavada,
Y. lvashko, L. Prybeha, P. Rychkov, V. Slobodyan, M. Syrohman, Y. Taras, O. Harlan and others. Mostly the
point of attention of all these researches was focused at typology and restoration problems of Ukrainian wooden
churches the same as at some details of regional architectural form's variations. Although it is also can be

5 For example, we can observe such group of Ukrainian wooden churches of XV I1=X V111 centuries in Southern Poland.
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pointed there some development of ideas connected with the problem of Ukrainian wooden church source. From
this point of view the most interesting are researches of V. Zavada, T. Lisenko, S. Taranuschenko and
P. Y urchenko concerning shape-constructive aspect of Ukrainian wooden church genesis.

Generally we can see that for a very long time the architecture of Ukrainian wooden church was not
investigated like the complex original phenomenon, mostly examined partly and in a random mosaic way. The
same can be concluded for the aspect of Ukrainian wooden church genesis that still remains obscure and
requires a new contemporary research. Thisresearchisreally need to be actualized not only from the position of
Ukrainian wooden church phenomenon’s national identity and originality analyzing but also from the point of
its involvement to the global mondial sacral architecture formation proses.

3. Basic Theory Part

The work gives atheoretical summary and new conclusion of Ukrainian wooden church genesis (origins,
evolutional stages and principles of architectural formation) scientific problem. For the solution of the problem
there was applied modern international theoretical experience mainly based on Japanese colleagues methods of
wooden architecture genesis investigation [2, 3] as well as some original, elaborated spatially for this purpose
approaches. The research results are achieved by analyzing of Ukrainian wooden church’'s formation
preconditions and main genetic characteristics of its architecture that were examined from the global point of
view of worldwide sacral architecture developing proses. Genetic characteristic of architecture is a new
proposed by this investigation term. As the main genetic characteristics are understood the basic space-
composition and shape-constructive form of the building, that allows analyzing its origin, evolution, way of
formation and so. In the case of Ukrainian wooden church these features are very stable and conservative
(at least from 15™ ¢.) and mostly common for all buildings with no connection to their regional shape diversity
(Fig. 1). The shape-constructive form of Ukrainian wooden church is mainly based on timber (blockhouse)
system with really wide shape-formation potential created with jointing several timber cages in so called
Ukrainian three-partial® or cross layout structures. Archaic, country border-line regional or late time churches
layouts can be of slight shape diversity, for example as at old Galician churches with two-partial layout. The
same as Transcarpathian cross-board churches that having layout different from traditional Ukrainian tree-
partial case where the same like entrance dimension nave-part is jointed with smaller altar cage. Another
example is nine-caged Novomoskovsk late church. Local and late cases of such phenomenon are evidently the
results of neighbor countries building traditions influences (Transcarpathian case) or personal designer's
creativity (Novomoskovsk case). But the archaic cases (Galician and so) could be considered like precious
witnesses of Ukrainian wooden church’s layout formation way.

In our mind it is possible to highlight the two principal churches' composition types that are not
connected directly with its layout shape. One of them has single timber tower rising over the central cage
accompani ed with lower roof-like coverings of the aisles cages (two cases possible — on the base of three-partial
or cross layout). The other type consists of separated timber towers rising over all cages (three-partial and cross
layouts accordingly produce three-tower and five-tower structures) jointing in the interior only in the ground
level of the church. We marked these two structure variations accordingly as centric-subordinated and
substantive-combined compositional types of Ukrainian wooden church and suppose their different genesis and
way of formation (see below). It is also important that in the both cases the Ukrainian wooden church poses
clearly centric and tectonic composition. These features also can be considered like typical peculiarities of
Ukrainian wooden church architecture (see Fig. 1).

In the same time the specific of Ukrainian local wooden churches diversity is mostly lying inside general
compositional traditions and is only superficially modified by local circumstances. The exceptions are Boyko,
Lemko and some other churches where the influences of neighbor countries architecture are stronger exactly in
the modifying the traditional for Ukrainian church centric composition to the rising of taller framework tower
over entrance cage that is close to medieval architectural pattern of Western European (Poland and so) churches.
This modified cross-border variation could be provisionally determined like a supplementary western-
asymmetrical compositional type of Ukrainian wooden church (Fig. 1). At the same time Transcarpathian
churches are mainly belonging to original Romanian Maramuresh province traditions.

8 Ukrainian three-partiad layout is alatera joint of three timber cages with bigger one in the center. The timber cage itself
also can be not only square or rectangular in its layout but also octagonal, hexagonal or even trapeze (for the aisles cages) shape.
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The curious case aso is Bukovyna churches that probably filled deep influence of peculiar Romanian
Bukovina province church architecture.

As it was mentioned above, the base of Ukrainian wooden church construction is a timber cage that is
generally common for wooden buildings of this geographic region. But the shape construction of Ukrainian
wooden church’'s timber roofing is an original tower pattern that can be hardly seen at the architecture of
Poland, Rumania, Russia or other neighbor countries. The timber tower’ s structure of Ukrainian wooden church
itself is not homogeneous. There could be seen several stable space-constructive shapes of it that are spread all
over Ukrainian lands. It isa point that all of them are not need interior horizontal support (beams or so) and can
show inner space opened and lightened with windows from the top to the bottom of the building. It became
possible because of high timber outwork space-construction systems. Some of them are unique, but some could
be observed not only in Ukrainian land but also at the wooden church’s architecture of neighbor countries. We
could highlight five main types of Ukrainian wooden church tower’ s space-construction shapes (Fig. 2).

The first shape-constructional type of Ukrainian wooden church’s tower is an archaic low lateral timber
semi-circle or trapeze raised shape of roofing (Fig. 2). Now it can be observed as aides coverings of centric-
subordinate type of church’s compoasition with central tower. It also can be used substantively in rare archaic so
called “rural house” churches of Western Ukraine’.

The second type is archaic simple centric pyramidal timber roofing (Fig. 2).

It has to be noticed that mentioned above two constructive shapes are really simple. But further Ukrainian
wooden church tower’ s constructive shapes are much more elaborated and complicated.

The third type is an unique Ukrainian tower constructive shape called zalom (that literary means “afold”)
where the timber cage is narrowed with pyramidal inclining covering that is catted at the half and then
continued up without inclination (Fig. 2). Zalom top structures can be multiplied in vertical dimension several
times shaping high and dim, faulty similar with the pagodas towers.

The fourth one is so called octagon-on-square. This is a space-constructive shape of a church tower
created with the timber octagonal-layout cage that is posted on the timber square-layout cage base forming
massive tower usually covered with pyramidal timber top (Fig. 2). This space-constructive shape can be used at
Ukrainian church substantively or create the base for zalom type. Octagon-on-square tower construction also is
common for Russian wooden church architecture.

The fifth type is a unique Ukrainian constructive joint of zalom and octagon-on-square shape that seems
to be comparatively recently formed structure (Fig. 2).

Mentioned above five types of timber towers shape-constructions can be combined freely in Ukrainian
wooden churches composition and are spreading all over Ukrainian territory®. But it is evident that their genesis
is not homogeny. The first (lateral timber raised roofing) and second (timber pyramid) types are probably
sourcing from pre-Christian times presenting the most archaic and primitive constructive shapes that could be
considered like the initial archetypical inventions of timber building roofing able to appear substantively
anywhere’ sourcing just from the primitive constructive logic of human. So their presence on certain territory
evidently cannot witness about any way of building tradition inheriting. The third (zalom), the fourth (octagon-
on-sguare) and the fifth (zalom and octagon-on-square jointing) tower shape construction types are much more
complicated and to our conclusion their presence in two different lands or cultures can witness the possibility of
mutual influences or building traditions inheriting between them. As at Ukraine we have not wooden churches
surviving examples oldest than XV century, it is impossible to determine the genesis priority and the ways of
inheriting basing only on temporal analyze of the vestiges. So for resolve the problem of these timber
constructive shapes origins we used a quite complicated deduction comparing Ukrainian, Russian, Western
Slavic, Romanian and Caucasus shape-constructions of timber coverings. Finaly it led us close to
understanding the roots and ways of those tower constructive shapes' formation way.

" This old type of lateral timber roofing shape can be easily replaced with rafter roof construction so its presence can be
observed only in comparatively old examples of Ukrainian churches.

8 Neverthdessit is possible to distinguish certain territories with one or another tower constructive shape preferences.

® These two initial timber roofing constructive shapes also can be widely observed at Russian, Western Slavic, Romanian,
Caucasus, Central Asiaand so wooden architecture.
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Fig. 2. Shape-constructive types of Ukrainian wooden church timber roofing.

Firstly having in the mind the conjoint history of Ukraine and Russian lands in the time of Kiev Russ we
supposed that the constructive shapes common for the both traditions could be formed in Kiev Russ times and
those seen only in one certain tradition could be recognized like a result of later independent development
having place after Tatar invasion times (X1l century) when Ukrainian and Russian cultures had started their
separate existence. For example, the forth type of tower construction shape (octagon-on-square) can be widely
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observed not only at Ukrainian but also at Russian wooden churches (Fig. 3). So we can suppose its relation to
building traditions of Kiev Russ times™. From the other hand, we are not observing the same constructive shape
in Western Slavic wooden architecture nor at the rural architecture of Ukraine and Russia™ that can lead us to
suppose of non-local origin of this element.

At the same time we can meet similar shapes of roofing construction in some Caucasus mountain
rural houses™. The main room of such partly deepened in the ground dwellings has a fireplace in the
center surrounded by square-plan beam-pillar framework serving as the base of an opened to the interior
timber pyramidal tower that usually is square or octagonal in layout and has an opening for the fume on
its top (Fig. 3). Georgian scholars argue this shape relativity to the Arian Zoroaster temples traditions
finally transmitted also to the Caucasus stone Orthodox churches’ shape having central octagonal opened
into the interior tower, supported by fore pillars of square layout [4]. Further we consider possible to
suggest the relativity of Caucasian roofing constructive shape with octagon-on-square timber tower
space-constructive shape of Ukrainian wooden church, especially meaning the tight relationship of Kiev
Russ with Caucasus Christians at that time. So we can finally suppose the octagon-on-square tower
constructive shape genesis from the masonry architecture of Christian Caucasus church initially having
connection with wooden rural roofing and in some meaning returned in Ukrainian land to their original
material. So we can assume its non-local roots and X—XII centuries approximative time of formation
(Fig. 1).

At the same time, the third type (zalom) can’t be seen out of the territory of Ukraine™ and thus may be
considered like a unique original Ukrainian type (Fig. 4).

It could be supposed that it raised after Tatars invasion as a phenomenon of pre-Christian local building
traditions partial reverse when vanished at Kiev Russ times Paganism building methods spontaneously rebirthed
in close to rural traditions provincial church architecture while the center of Kiev Russ State building was
moved from the territory of Ukraine to the new capital of Vladimir city (now the territory of Russia).
Constructively it could be supposed like the later developing of timber pyramidal roofing (the second type of
constructive shape probably sourcing from pre-Christian Slavic architecture) idea by cutting the top and
continuing the timber tower erecting on this base. So temporally the appearance of zalom constructive shape
could be considered between 13" (Tatar invasion time) and 15™ centuries when we already could observe
iconographic and real zalom type towers existence in Ukrainian wooden churches (Fig. 2, 4).

The fifth type (zalom and octagon-on-square jointing) can be considered like the youngest type of
Ukrai nian wooden church tower constructive shape (judging from existing examples approximate time of
its formation was 17-18" c.) that raised of the third and fourth constructive shape types principles
mi xing.

The origin and the way of Ukrainian wooden church’'s formation is a very curious point. Main
traditional theories suppose the early roots of Ukrainian multi-tower wooden church in rural dwellings
[5] or in granaries [6, 7, 8]. But no one of these two points of view can be now considered finally
proved™,

10 The priority of this type spreading on the territories of former Kiev Russ principalities existing longer than Kiev capital
(for example on former lands of Gdicia principdity) also support the credibility of this conclusion.

™ The matter is that rurd building constructions are very conservative and thus preserving (especially in supporting and
secondary structures) the most archaic building tendencies of the land. In the case of wooden architecture when the excavation
rarely can give some information about covering or roofing, the analysis of rural building's construction is a good way to
understand theinitial constructive shapes of local architecture.

2 In Georgia they are named darbaza. The similar is glhatun for Armenian and karadam for Azerbaijan. There are also
witnesses of thistype dwelling spreading a Central Asiaregions.

3 The exclusion is some neighbor lands of historical habitation of Ukrainians.

4 In the beginning of XX c. there were also some opinions of Ukrainian wooden church arising from copying the
Byzantine type mural churches, as well as thoughts of their relativeness to mural Western Europe, Indian, wooden Scandinavian or
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Fig. 3. Octagon-on-square timber tower shape construction. Origins and dissemination.
A. Old Caucasus examples of rural house timber roofing (Georgian darbaza type houses,
the drawing is according L. Sumbadze [4]).
B. Examples of old Kiev Russ constructive shape transmission to Ukrai nian wooden churches
(Jovkwa town'’ s Birth of the Holly Virgin, Drogobych town’s St. Yuraand Vorohtavillage's
Birth of the Hally Virgin wooden churches, XVII1, XV-XVI, XV I centuried accordingly)
C. Examples of old Kiev Russ constructive shape transmission to Russian wooden church architecture of former principalities
lands (Potakino village’ s Ascension wooden church at Suzdal’ s Wooden Architecture Open Air Museum, XVIII century)
D. Northern Russian wooden churches examples (Kondopoga town’ s Assumption wooden church, Nikolo-Karelsliy monastery
entrance fortress wooden church, Kiji Pogost's Transfiguration wooden church’s belfry 17-18" cc.)

even Far East sacrd architecture. Neverthel ess that some of these opinions evidently had alot of interesting points, till the end of
20" c. they were mostly abandoned by the scholars.
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A. Zalom tower constructive shape’s possible way of formation

Fig. 4. Zaom timber tower shape construction. Origins and dissemination
A. Zalom tower’ s constructive shape possible way of formation.

(Left totheright: Polesaland’ s old pyramidal roofing granary, Klesiv village's chape of XVII c.,
Dorohinka village' s church of early XV1I c., Kisorychi village's church of XVII c., dl from the exposition
of now at Pyrogovo Rura Architecture Open Air Museum,)

B. Some later variations of zalom tower shape construction.

(Left totheright: Zarubintsy village's church of 18" c., Sinyavka village's church of early XVI11I c;;
Novomoskovsk town’s church of late XVIII c., Kryvkavillage's Boyko local type church of XVIII c.)
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The rural house theory now seemed to be behind the time because of the shortage of scientific proving as
well as the absence of churches' examples showing the transmission proses from literal roofing construction of
rural house to elaborated centric timberwork towers of Ukrainian wooden church. The theory of granary origin
seems much more interesting sowing relationship of Ukrainian wooden church to the centric cowered with
pyramidal timber roofing granaries of Northern Ukraine. In the second part of XX century there were found in
Polesia region the witnesses of such transmission proses: surviving churches evidently formed with assembling
several independent wooden cages of pyramidal roofing (which is exactly the shape of local granary) to the
united tree-partial plan churches [8]. But the logic of such transformation till remained not quite clear. We
could restore the logic of granaries sacralization using the experience of Japanese architectural history where we
can observe certain similarity of wooden architecture formation processes to the Ukrainian case.

Basically wooden architecture in Japan and Ukraine has different structure (framework and timber
construction accordingly) but special atmosphere of poetical “beauty of sadness’ and “close to nature spirit” of
Ukrainian wooden churches is remarkably relative to Japanese aesthetic tradition. Although we have no
information about any direct mutual influence between wooden architecture of these two countries, it is natural
to suppose that those similar points could be caused by general likeness of culture and initial mentality™. Here
we can argue to the grate similarity between Japanese Shinto and Ukrainian (Ancient Russ) so called Paganism
animistic religion. Both ancient Slavic and Japanese peoples were pantheists who lived depending of the Spirits
of nature sheltering in significant landscape’ s e ements such as rivers, mountains, waterfalls, big rocks or old
trees. Ancient rites and praying ways of old-time Japanese and Ukrainians were also nearly identical [9, 10]. It
is widely known that the shape of Japanese so called takayuka type storehouse was inherited for primitive
Shinto sanctuaries. It seems natural as in that time the unnamed Spirits of fields (patrons of rice harvest) were
considered among the principal deities. No wonder that rice storehouses obtained sacral meaning and were
worshiped like the places of field Spirits temporal dwellings. Then takayuka granary structure was adopted for
Shinto sanctuaries design [11]. The logic of Ukrainian church genesis from the granary prototype can be
explained by the same religious and cultural reasons as in Japan. Just let us turn to the pre-Christian times of
Ukrainian history, when crop-deity dwelling also could be imagined in granary [12, 13] that resulted to
appearing of small and simple granary-structured pre-Christian sanctuaries and further their constructive shape
could be easily adopted as basic form for initial Ukrainian wooden churches.

From the other hand we can’t deny completely also the possibility of rural house genesis, but restricting
them only for the archaic cases of so called “rural-house” type churches with lateral timber coverings (the first
type of roofing constructive shape) preserving in some Galicia lands (Fig. 1). In this situation the logic of rural
house sacralization can have several explanations, such as the most simple of the first Christian worships
fulfilling in dwellings to the deeper reasons of pre-Christian genesis, for example connected to dwelling’s fire-
place sacralization as well as to the cult of died people when according to the Slavic traditions the tombs were
shaped as small primitive timber houses [14, 15]. And then of course it also can’t be neglected the connection of
Ukrainian wooden church composition and constructive shape with some Kiev Russ State building traditions
inherited from Byzantine and Caucasus Christian sacral architecture (Fig. 1). At least like it was shown above,
one of the Ukrainian wooden church’s timber tower constructive shape types, so called octagon-on-square (the
fourth type) evidently had the relativity to them™®.

Further we generally analyzed the process of Ukrainian wooden church formation from the temporal-
historical point of view and can argue its revol utionary character. In this term we mean not smooth (evol utional)
way of developing but existing of some historical brusgue turning points of its formation way character. At our
mind, this peculiarity was induced by unique geographical and historical circumstances of Ukrainian territory.
The starting point is untypical preconditions of Ukrainian wooden church formation at geographical zone of

%5 From the other hand, it is curious that house-shaped clay models (so called haniwa) found in Japanese tomb mounds are
similar to the earthen models of houses and temples found during excavations of Trypillian culture flourished in Ukraine in 5400-
2700 BC. So we can't deny the possibility of some historical intersection of our nationsin the time when wooden architecture was
born. Most of it, there are some witness of such possibility minding the fact that in the deep past southern Ukrainian territories
belonged to Silk Road lands and so.

18 In some cases the cross layout of Ukrainian wooden church also can be considered as a result of such heritage, but this

guestion is gtill not clear completely because of the possibility of independent cross layout formation by subjoining the additional
aidesto typical Ukrainian three-partia layout.
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timber and framework construction spreading areas border [16], as well as at the border of eastern and western
cultures historical intersection. Then the proses of Ukrainian wooden church’s architecture formation due to the
historical reasons two times changed its main vector. The basic turning points were the compulsory Christian
belief spreading at Kiev Russ (X—XI ¢.) led to the local Paganism and Byzantium Christian building tradition
mixing. It is a fact that here ancient religion of Slavic Paganism had great influence to Christian culture
including sacral wooden architecture design mostly because of the State politic of new Christian churches
erecting on the place of old animistic sanctuaries. The excavations also proved the fact of animistic religion
sanctuaries clandestine existing on the territory of Ukraine parallel with Christian worship at least till 14"
century [10]. The next turning point of Ukrainian wooden church formation way was Tatar invasion (XIII c.)
that led at the territory of Ukraineto the Kiev Russ State architecture fall off accompanied with the reversion of
habitual Paganism building traditionsin small rural churches.

Comparing the space-compositional shape of Ukrainian wooden church with basic archetypical
compositions of world sacral buildings we also could argue that the coincidence is not homogeneous.
Thus, determined above the centric-subordinated type of Ukrainian wooden church composition is
generally corresponding to the main Central Asia (Caucasus, Iran and so, probably having the roots at
Zoroaster tradition'”) centric composition archetype of temples where central upper space is turned with
lower aisles (Fig. 5).

Fig. 5. Main compositional archetypes of world sacrd architecture.
The place of Ukrainian wooden church.

It isinteresting that this type of Ukrainian wooden church composition examples are mostly spread on the
lands of former Russian principalities surviving longer then Kiev capital (for example at former Galicia

71t hasto be noticed that the Byzantine temple tradition also is mostly inclining to thisroot.
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principality territory™®) and are tightly connected with octagon-on-square tower constructive shape mostly used
in single central tower and evidently having origins in Kiev Russ and Caucasus sacral architecture traditions.
This fact makes us to produce the preliminary idea of centric-subordinated Ukrainian wooden church type tight
connection with Kiev Russ — Caucasus — Central Asia architecture traditions.

At the same time, the substantive-combined type of Ukrainian wooden church composition is equal to the
Southern Asia (Hindu tradition) temple centric combinatory composition archetype combined with severa
jointed in ground level independent towers that initially could be devoted to the different deities. So we can see
here the strong anal ogi es of this type of Ukrainian wooden church composition to the Hindu polytheistic temple
composition archetype. Remaining the mentioned above possible way of Ukrainian wooden church formation of
several layout units (timber cages of pre-Christian small worship buildings or sacralized granaries) assembling,
we can consider this analogy more than veritable. It is also curious that substantive-combined type of Ukrainian
wooden church is predominantly using zalom constructive shape of multiplied towers that also can witness of
it's close to pre-Christian genesis of the combinatory way of formation. Thusit is possible to assume the general
inclination of Ukrainian wooden church composition to the Eastern Polytheistic archetypes.

The influence of Western Europe lateral (Antiquity pattern, basilica and so) temple archetype to the
Ukrainian wooden church composition is comparatively weak and can be partly seen only at some local
diversity shapes of Ukrainian wooden churches situated close to western border-line of Ukraine (Lemkos,
Transcarpathian churches and so) and thus filling some traditions of close to Western Europe neighbor
countries’ (Poland, Romania and so) architecture (Fig. 1, 5).

4. Conclusions

As a result of this work there was elaborated a theory of Ukrainian wooden church genesis that briefly
can be described with five basic principles such as: the principle of substantive syncretic genesis; the principle
of conservative basic shapes; the principle of structure tectonic and centric; the principle of revolutionary
developing character; the principle of combinatory formation way. The substantivity of Ukrainian wooden
church genesis means the original formation way of its architecture. The architecture of Ukrainian wooden
church has several principal unique traces. The most significant of them is its formation to monotheistic temple
by pure polytheistic way of autonomy architecture units combinatory assembling (applicative only to the
substantive-combined type of Ukrainian wooden church composition). The Ukrainian idea of multiplied zalom
shape-construction timber tower’s allowing creating high and stable, opened to the interior architectural spaces
also is unique. The syncretic genesis of Ukrainian wooden church means an existing of several principally
different (pre-Christian and Christian, eastern and western as well) prototypes of its shape-constructive form and
space-composition. This is a unique to the Europe example of monotheistic temple ceaselessly keeping the
spiritual national traditions from animistic times.
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Llesyosa I'anuna

T'EHE3A YKPATHCBKOI JEPEB' ITHOI IIEPKBH:
CBITOBUM KOHTEKCT I CAMOBYTHICTb

Anomauin. Y cmammi nasedeno meopemuune y3a2anvbHeHHs ma HOGe pilenHs. HAYKOGOI npobiemu 2eHe3u YKpaiHcoKol
Oepes’ anoi yepreu (it eumoxie ma npunyunié apximekmyprozo gopmysanns). Haykosi pesynvmamu 6yau 00CsieHymi 3a805Ku
aumanizy OCHOGHUX APXIMEKMYPHO-2EHEMUYHUX XAPAKMEPUCIUK YKPAIHCbKOI Oepes’ inoi yepkeu, makux sK il Komnosuyis i
npocmoposa KOHCmpyKkyisi. Ananiz npogeoeno y enobanbHoMmy pinuwyi 02asdy po3gumky ceimosoi cakpanbHoi apximexkmypu.

Ochogni apximekmypHo-2eHemuuni Xapakmepucmuku yKpaincokoi 0epeg’sinoi yepkeu — il KOMRO3UYis i npocmoposa
KOHCMPYKYIA € 6UKIOUHO Koncepgamushumu (cipopmosanumu ne nizuiwe XVI cm.) ma 3a2anbHO6HCUBAHUMU HA YKPATHCOKUX
3EMIIAX O3HAKAMU, WO 3ATNUMUATOMBCA NEPEBANCANLHOI0 OCHOBOIO apXimeKmypu YKPAiHCLKUX 0epes’ IHUX Xpamie He3anexcHo 610 ix
yacy 36edents ma Micys po3mautyeans. 30Kkpema, npoCMedCceHo 2ene3y 1’ Amu HecOMOSEHHUX 34 NOXOOHCEHHAM DA306UX Munie
KOHCIMPYKMUBHO-NPOCMOPOBOT (opMU 6€pXi6 YKPAIHCbKUX Oepes’ inux yepkog (niosuwjenutl Hakam, Hamem, 3a10M, 60CbMEPUK HA
YemeepuKy, KOHCMpPYKmugHe NOECOHAHHs 3aN0MY | 60CbMEPUKA HA YEMEEPUKY), WO MOICYIb KOMOIHAMOPHO NOCOHY8AMUCA 6
apximexmypi oouiei 6yoieni. Taxooic usagieno 08a 6a308ux munu nos' A3anoi 3 inmep’ €pomM PPOCMOPOBOT KOMROZUYIT YKPATHCLKUX
Oepes’ anux yeprkos. Humu € yenmpuuno-nionopsokoeanuti (3 0OHUM YEHMPATbHUM GEPXOM) MA HE3ANEHCHO-KOMOIHOBAHULL
(yenmpuuno-cumempuunuii  6azamogepxuii) munu, wWo KOPECHOHOVIOMbCA 3 OCHOGHUMU APXEMUNOGUMY  KOMROZUYIUHUMU
MoOensimu CXiOHO20 XpamoOyOiGHUYMBA. YEeHMPALbHOA3INCHK0I0 (30poacmpiiicbkoro) ma niedenHoasiicovkor (iHOYicmcbKoio)
6i0nogiono. Lle, y noconanni 3 inwiumu O03HAKAMU, CEIOYUMb NPO 2CHEMUYHUL 36 130K apXimeKkmypu YKpaincokoi Oepes’ anoi
YepKeu 3 mpaouyismu Kyismoeo2o 3004ecmed CXiOHo-nonimeicmuyno2o muny.

Ilpoyec ¢hopmysanns ykpaincokoi Oepeg'sinoi yepkeu 6i00Y8a6Cs pI3KUMU  peGONIOYIiHUMY cmpubKkamu, wo 6y10
00YMOBIEHO YHIKATbHUMU 2e02pa@iunumu, KyIbMyPHUMU MA ICIOPUYHUMU YMOBamu pe2iony. Bionpasuoro moukoro € nemunogi
nepeoymosu opmyeanns YKpaincokoi Oepes’ snoi Kynbmogoi apximekmypu 6 30HI MepumopianbHO20 MeJCYBAHHS CEIMoux
apeanie Kapkacho2o i 3pyb6Ho20 Oepeg’ sino2o OyOdieHuymea, CXIOHuUX I 3axiOHux Kyabmypuux apxemunig. Haoani npoyec
@opmysanns 06iui 3MinI06a8 Hanpsamok. Knouosumu snamamu xapaxmepy po3gumiy Oy npumycose ROWUPEeH s XPUCTHUAHCNGA
na Pyci, wo npuszeeno 0o smiwiyeanns apximexmyprux mpaouyiil Micyegoco auiMizmy ma Gi3aHmiliCbKo20 XPUCMUIHCMEd, d
MaKoxiC MOH2ONO-MAMAPCLKA HABANA, AKA GUKIUKANA NOCIAONEHHA XPUCTUAHCLKO20 GNAUGY MAd 3YMOBUNA Nepesacy
doxpucmusancokux Oyoigenvhux mpaduyivi. Came ye, 6ouesuodvb, IHIYiOBANO Gopmysants KOMOIHAMOPHOI cmpyKkmypu i
bazamosepxicmo yKpaincokux oepes’ sHux yepkos.

Ha ocnosi nagedernoco euuje po3pobieno meopiio eenesu YKpaiHcbKoi depes’ sHoi yepkeu, sika modce Oymu onucama
n' amoma 0A306UMU NPUHYURAMU. APUHYUNOM CAMOCMIUHOCHI | CUHKDEMUYHOCMI 2eHe3u, KOHCep8amusHocmi 06a3oeux Qopm,
MEKMOHIKU | YEeHMPUYHOCMI CIMPYKMYpPU, KOMOIHAMOPHOCMI WIIAXY (OpMOMBOPENHS, PeGONIOYILUHOCMI XapaKmepy PO36UMK).
Camocmitinicms 2enesu YKpaincokoi oepes’ sHOi yepkeu po3yMicmbes K A@MeHMuyHICmb il apXimexmypu, wo mac OeKinvbKa
NPUHYUNOBO YHIKATLHUX puc. Haubinew 3nauywumu 3 HUX € wisx popmyeanns y monomeicmuyny 6yoienio cymo noaimeicmudHum
WIAXOM KOMOIHAMOPHO20 NOECOHAHHS ABMOHOMHUX aPXIMeKmypHux oOunuyb (€ YuMHUM Juwe O GUNAOKY He3ANeNHCHO-
KOMOIHO8aH020 muny Komnosuyii). Takodc YHIKaIbHOIO € i0es 6a2amoCmyniHuamo20 NOEOHAHHsL 3PYOHUX 3A/I0OMI Y 8epXax, ujo
0oszsonae  cmeopiogamu  6UCOKi 1 cmabinbHo-Miyni, 6IOKpumi 6 inmep'epi mexkmowiuni apximexmyphi npocmopu. ITio
CUHKDEMUYHICIIO 2€eHe3U MAEMbCsi HA Y6A3l HAAGHICMb OeKLIbKOX NPUHYUNo8o pizHux npomomunie (OOXpUCTUAHCOKUU |
XPUCTUSAHCOKULL, CXIOHUTL [ 3aXIOHULL, MOwjo) ii NPOCMOPOBO-KOHCMPYKMUBHOL (hopmu | KOMNO3UYiL.

Bucnosku  docniodicenns  cmeepodiCcyioms  aBMeHmuyHiCmb, CamMoOymuicme [ 8Cecimnbo  KVAbMypHe 3HAYEHHS
apximexmypnozo —enomeny ykpaincvkoi Oepeg sHoi  yepkeu, wo s6asA€ cob60l0  PIOKICHUN  GUNAOOK €BPONELUCHKO20
MOHOMEICMUYHO20 Xpamy, AKutl 30epicac 36’ 130K 3 OYX08HUMU MPAOUYIAMU HAYIT 3 AHIMICMUYHUX 4ACi8.

Knrowuosi cnosa. yxpaincvka Oepeg’ sina yepkea, cemesuc, apximeKmypHo-2eHEMUYHi XapaKxmepucmuku, KOMRO3UYis,
npocmopoea KOHCMPYKYIs, C8iMoea CakpanbHa apximexmypa, KOMRO3UYIUHUL apXemun.
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Abstract. Energy conservation is becoming increasingly more relevant for Ukraine and the world, and
architectural education must meet one of the most significant challenges of our time. The article analyzes the
existing laws and regulations of our country and points out to the lack of a number of national standards
necessary for architectural design. It focuses on the problems of real design and ways to solve them within the
framework of architectural training. By expanding the curriculum with specialized subjects, such as “ Energy
Efficient Architecture’, the Institute of Architecture of Lviv Polytechnic National University significantly
improves the energy awareness of architects and their responsibility for the energy consumption of the objects
they design. The analysis of the basic principles and areas of application of energy-efficient architectural
solutions is based on interdisciplinary research. This is the basis of the methodology of teaching the discipline
with its theoretical and practical components. The paper describes the key aspects of classes on the theory of
architectural energy efficiency to students. The practical part involves using instructional design to develop
solutions that can be applied in new buildings, as well as in reconstruction, renovation and modernization of
objects of different construction periods. Some examples and description of educational projects related to
architectural thermal modernization are provided. The resulting information can be applied not only in
instructional design but also in future graduation and competition design projects, as well as in students
research works. The outlined prospects for energy conservation in architecture and ways of development of the
subject have a significant potential for improving the professional competence of architecture students. Special
attention is given to research work aimed to ensure consistency of the content of education with the current state
of the economy, energy consumption, achievements of science and technology. By introducing the above means
into architectural training, one can expect significant foreseeable energy conservation effects in real, applied
design.

Key words: architecture, energy conservation, energy efficiency, public buildings, instructional design,
architecture competitions.

1. Introduction

The rapid growth of energy consumption is fraught with the risks of depletion of fossil energy resources.
The risks associated with the use of traditional energy make energy conservation and energy efficiency a
relevant area of activity for specialists representing different sectors. Although later than many countries,
Ukraine got involved in resolving energy efficiency challenges, which are currently treated as a national
security issue. A number of laws have been adopted and approximation of national regulations to European ones
has been launched: the Law of Ukraine “On Energy Efficiency of Buildings’ (2017), “Thermal Insulation of
Buildings. DBN V.2.6 and 31: 2016" (2017) [1; 2; 3] and many others.
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The global transition to a more environmentally friendly energy use will certainly have an impact on the
labor market. In the field of architecture, competence in designing objects with lower energy consumption
makes specialists more competitive. In Ukraine, according to expert estimates the cost of heating residential and
public buildings makes up about 40 % of total energy consumption [4]. Therefore, the scope of work to be done
is unprecedented. In order for the architect’s idea to be the engineer’s command consistent with the current
requirements, one must be able to design the energy efficiency of his object. By introducing the discipline
“Energy-Efficient Architecture’ into the curriculum, we have significantly improved the energy awareness of
architects and their responsibility for the energy consumption of their designed objects. This is exactly what we
had in mind more than a decade ago when devel oping this subject for students of the specialty “ Architecture and
Urban Planning” at the Institute of Architecture of Lviv Polytechnic National University [5]. In this article, we
will share our positive experience and methods of teaching architectural energy conservation.

2. Literaturereview

Representatives and heads of leading architectural institutions have repeatedly raised the issue of the
quality of architectural education and improving the level of training [6; 7]. The study of the theory of
architectural energy conservation and energy efficiency is based on foreign experience as well as on significant
domestic endeavors [8; 9; 10]. Today, practicing architects have access to a large number of calculation
platforms, simulation programs, and various software for calculating and determining energy efficiency. A lot of
attention is given to their analysis and ranking in terms of the level of complexity of tasks [11, 12]. However, in
real-life work, this toolkit is applied to its full capacity. The problem should be solved during the instructional
design stage, where elementary applied calculations give an idea of physical processes and their interaction, as
well as make it possible to predict and assess design sol utions.

The aim of the article: to construct a methodology and to monitor the results of the instructional design
of energy efficiency in design of architectural thermal modernization of existing buildings.

3. Basic Theory Part

The organization of instructional design is outdated as regards accounting for energy saving architectural
measures. Thisis not only due to the fact that during their studies architecture students (specialists and masters)
perform 10-11 (or even up to 15, if the work load is large) architectural projects before carrying out their
graduation design project or master's qualification work. The problem lies elsewhere. The Ingtitute of
Architecture in Lviv, as well as other architectural higher educational institutions of Ukraine have a
discontinuous approach to specialized instructional design. There is no comprehensive semester design project
with equal regard to the issue of energy conservation. By integrating such a discipline in the curricula, the
following problems can be solved: mastering the basic methods of architectural energy conservation, getting
acquainted with thermophysical processes, making elementary calculations and learning to construct simulation
models. The teaching methodology combines theoretical and practical parts.

The main student training areas in the theoretical part include:

—informing about the national and global energy situation,

— awareness and knowledge of the contemporary domestic regulatory framework,

— ability to apply regulatory requirements in practice;

— familiarization with the main thermophysical processes,

— ways to design taking into account a potential tightening of requirements in view of the harmonization
of Ukrainian regulations with the relevant international or European legislation;

—informing about international good practices and the most successful cases of famous architects.

The teaching methodology primarily focuses on performing energy efficiency projects that combine
theoretical knowledge and practical skills. This methodological approach allows us to start from the general
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standpoint of energy efficiency and energy conservation through learning to make calculations to energy-
efficient architectural solutions.

The practical part is based on the professional competence of 4-year bachelor’'s degree and 1-year
master’s degree architecture students within their specialty. They carry out a “Design of an Energy-Efficient
Single-Family Residential House” or a calculation work “Architectural Thermal Modernization of a Public
Building”. The latter mostly focuses on solutions that can be applied in reconstruction, renovation and
modernization of objects of different periods of construction.

Stages of practical work include:

— selection of climate indicators;

—field survey of objects;

— elucidation of the architectural or historical value of the object;

— analysis of planning, compositional, and shape-forming solutions from the point of view of energy
conservation;

— detection of defects in structures and materials

— measurement and study of the val ues of microclimatic parameters by temperature zones,

—compiling alist of energy saving measures,

— calculation of transmission heat | osses,

— selection of the most effective sol utions based on calculations,

— customizing these sol utions for the existing building,

— submission of the design project with the subsequent visualization of project solutions.

Next, we will describe a number of calculation works made within the discipline.

4. Results and Discussion

According to legislation, new buildings should be designed in conformity with at least class C
requirements. The use of energy conservation techniques for them is clear-cut [1]. However, their integration
into already existing facilities (which must undergo “ certification of energy efficiency of a building”), including
validation of the energy efficiency of solutions, requires much more multidisciplinary research and special
educational, scientific, engineering and practical studies. Students could choose from a range of buildings and
complexes of different designation: “home school”, “kindergarten”, and “parents house’. This principle of
selecting survey and design objects greatly motivated the authors since they could appreciate the practical value
of the proposed measures and, thus, manifested greater responsibility in making decisions and calculations.

The practical application of the methods of teaching architectural thermal modernization will be
considered based on the design projects of public buildings and complexes. Most of the projects refer to
buildings of educational institutions of the 1970-80s with typical design. It is reasonable to assume that the
insights and calculations of architectural thermal modernization measures could also be typical and used in the
future for such buildings in different regions of Ukraine. A total of 106 projects have been carried out for 82
buildingsin the city of Lviv.

Along with architectural design solutions, the projects offer a number of planning, compositional and
shape-forming sol utions, taking into account the features of each object. Thus, they implied remodeling, adding
extensions and superstructures in the form of auxiliary and training premises, glazed rooms, recreation facilities
and greenhouses, for which energy efficiency calculations were also made.

Let us discuss some projects that differ significantly in approaches to execution. Thus, the project of
architectural thermal modernization of the building of school No. 99 in Lviv implies reducing transmission heat
losses by 60 % due to a number of proposed solutions (Fig. 1).

The project of thermal modernization of the orphanage in Tadzhytska Street in the city of Lviv includes a
list of measures to reduce transmission heat loss by 64 % (Fig. 2). It should be noted that most of the projects
and calculations had been made before the requirements for thermal insulation of fencing structures were
tightened in 2013 and new state building codes were adopted. This means that current energy conservation
indicators will now be much higher.
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Fig. 1. Project of architectural thermal modernization of the building of school Ne 99 in the city of Lviv.
Authors: Khomandyak M., Klapchuk Yu., supervised by Shuldan L. O., Associate Professor, Ph.D (from the author’ s archive)

Fig. 2. Educational project of architectura therma modernization of the orphanage in Tadzhytska Street in the city of Lviv.
Supervised by: Shuldan L.O., authors: Henda K., Labushevskyi O., Shapovalov E. (from the author’ s archive)
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The techniques for historic buildings were chosen from a wide range of energy conservation measures
based on both their maximum efficiency as well as the principle of respect for the architectural image of
buildingsin the historic area of the city. The measures were developed and cal culations were made after a study
of the history of the educational institution, its architectural or historical value, survey of the condition of its
structures and fittings, observance of the values of microclimatic parameters and revision of the functional
feasibility of the current planning pattern. During the examination, flaws and defects were detected, destruction
and leak spots were found, necessary remodeling was specified, etc. As a result, it was proposed to carry out
measures of thermal renovation of separate parts and fragments of fencing structures together with sanitation
and restoration works. The calculation of facade insulation was of a training and hypothetical nature. An
example of such research can be the project of thermal modernization of the building of school No. 87 in Lviv
(Fig. 3). Energy savings with regard to transmission heat |oss amount to 58.9 %.

Fig. 3. Project of architectural thermal modernization of the building of school Ne 87 in the city of Lviv.
Authors: Myndio V. M., Yadlovska O. R., supervised by Shuldan L. O., Associate Professor, Ph.D (from the author’ s archive)

In real conditions, architects have to take into account and analyze considerably more natural, man-made,
anthropogenic factors in the shortest possible time. This encourages the creation and (or) use of relevant
databases — climatic, geological, geodesic, statistical, etc. In the analysis of the urban development situation,
volumetric, planning and compositional solutions, choice of constructive solutions and materials, analysis of the
energy efficiency of this or that option, it is necessary to intensify parametric analysis processes. Contemporary
architects are increasingly more often resorting to computer simulation tools in the early stages of designing in
search for the most viable solutions for designed objects. To boost energy-efficient architecture in our country,
we need national BIM and BEM design standards, approved protocols and principles for verifying digital
models. For high-quality energy-efficient design, it is necessary to bring the software in conformity with the
state standards and regulatory documents with the support of digital databases of al levels.
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However, even today students experience in using their skills and expertise is implemented in
competition projects. For example, they took part in the All-Ukrainian Contest Reset City // Renovation — 2018:
Development of Optimal Energy-Efficient Solutions for Reconstruction of Typical Kindergartens and Schools.
The competition was announced and organized by the National Union of Architects of Ukraine involving
Shuldan L. O., Ph. D, as an expert and jury member. The students also became winners of national screening
procedures and participants of the international student contests Designing Multi-Comfort House in Madrid and
Dubai of different years, etc.

By stimulating the rapid development of the area of energy efficiency in design, raising awareness of the
problems and gradually step by step solving the tasks set with regard to training future specialists, it will be
possible to shift the process of the professional training of architectsto a higher level.

5. Conclusion and Prospectsfor Further Research

Energy saving is becoming an increasingly more relevant issue in architectural training. In order for the
architect’s idea to be the engineer’'s command consistent with the current requirements, one must be able to
design the energy efficiency of his object.

In this regard, the task of architectural education is to develop expertise and ability to improve energy
efficiency primarily by architectural means. The theoretical part of the educational discipline “ Energy-Efficient
Architecture” informs about the modern requirements and principles of energy conservation and gives insights
into the relevant fundamental, engineering and technical aspects. The discipline is in line with the scientific
specialization of the Department of Architectural Design and Engineering of the Institute of Architecture of
Lviv Polytechnic National University —i.e. “ Architecture of public and residential buildings, constructions of
buildings and structures, quality assessment and monitoring of the architectural environment, issues of energy
conservation in the field of architecture’. It focuses on instructional design, which in architectural schools
should not duplicate energy efficiency measures of other scientific and educational disciplines, concentrating
instead on the application of architectural and typological principles of energy conservation based on
multidisciplinary research. The ability to apply basic techniques and methods, to make calculations, to make
simulation models and to analyze them is put to good use both in instructional design when devel oping projects
of architectural thermal modernization of buildings and in future graduation design projects and students
scientific works.

Research work should ensure the consistency of the content of education with the current state of the
economy, use of energy, and achievements of science and technol ogy.

Only by integrating the above-mentioned means into architectural education, can we expect tangible
energy saving results in the foreseeable future in real, applied design.
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[Mynnan Jlapuca

METOJUKA BUKJIAJJAHHS APXITEKTYPHOI'O EHEPI'O3BEPEKEHHSA
B HABYAJIBHOMY ITPOEKTYBAHHI

Anomauia. Axmyanvhicms numane enepeozbepedicennss 0asi YKpainu ma ceimy HesnuHHO 3pocmac i apximexmypha
oceima mac 6ionogioamu 0OHOMY 3 HAUGANCTUGIWUX SUKIUKIE cydacHocmi. Y cmammi npoananizogano HaseHi 6 Hawiitl Kpaiui
3aKOHU Tl HOpMU, 4 MAKOJC GIO3HAYEHO GIOCYMHICMb HU3KU HEOOXIOHUX Ol apXimeKmypHO2O0 NPOEKMYBAHHs HAYIOHATbHUX
cmanoapmis. Posensinymo npobremu peanvhoco npoekmyeants ma wiaxu ix eupiuienns y niocomoeyi apximexmopis. Beedenns 6
HABYANLHY Npocpamy cheyianbhux oucyuniin, makux sk “ Enepeoowjaona apximexmypd” 6 incmumymi apximexmypu
Hayionanvnoco ynisepcumemy “ Jlvgiecoka nonimexuixa” , 3Ha4Ho nio8UWYE eHepeemuyny C8I0OMICMb apXimeKmopie ma ixuio
8I0N06I0ANbLHICMb 34 PIGEHb EHEePeOCNOJNCUBAHHS 3ANPOEKMOBANUX HUMU 00’ ckmis. Ananiz OCHOBHUX 3Acad mMa HANPAMIE
3ACMOCY8aHHs  eHepeoeheKMUGHUX apXimeKmypHux piuieHb 6a3yembcs Ha midcoucyuniinapuux oocaiodcennax. Came ye
HOKIA0EHO 6 OCHOBY MEMOOUKYU GUKIAOAHHA HABYANLHOI OUCYUNIIHY 3 1T MeopemudHo0 ma npaKmuuHol ckiadosumu. Okpecieno
O0CHOGHI NO3uYii HAGUANHS cnyOenmie meopii apximekmypHoeo enepeosdepedicents. Y npakxmuuniti yacmuni nio 4ac HA84AIbHO20
NpoeKmy8antsi 8ionpaybosyiomuvCcs piulents, wo Mo oOu Oymu 3acmocogami ons Hosux 6yodigenb, 8 YMOBAX PEKOHCMPYKYil,
penosayii i molepnizayii 00 ekmig piznoco nepiody 3eedennsi. Hagedeno Oesaxi npuknaou i onuc HABYATbHUX NPOEKMIG
apximexmypHoi mepmomooepHizayii. Ompumani 3HaHHs 3HAXO0AMb 3ACMOCY8ANHS He TUUe V) HAGUATbHOMY NPOCKMYBAHHI, a U Y
nOOANLUOMY, 6 OUNIOMHOMY MA KOHKYPCHOMY HPOEKMY8aHHi, Y HAyKosux pobomax cmyoenmis. OKpecieni nepcnekmusu
enepao36epedicents 8 apXimekmypi ma wisaxu po36UmKy OUCYURIIHU, WO AGNAIOMb COO0I0 3HAUHUL NOMENYian O NiOBULeHHs
npogheciiinoi komnemenyii cmyoenmig-apximekmopig. Bascnuea ponv nanesxicums naykogiii disnbhocmi, ika mae 3ade3nevysamu
6I0N0GIOHICMb 3MICHY O0CGIMU, CYYACHOMY CMAHY eKOHOMIKU ma BUKOPUCMAHHS eHepeii, OOCASHEHHSAM HAYKU [ MexHiKu.
3abesneyuswiu  apximekmypHy O0CGIimy HA36AHUMU Suwje 3acoOamMu, ModcHa Oyle ouiKysamu CYmMmesi pe3yibmamu
enepeo30epedtcents 6 HauONUNCHOMY MATIOYMHLOMY 8 DEAIbHOMY, NPUKIAOHOMY NPOEKNYEAHHI.

Kniouosi cnoea: apximexmypa, enepeoszdepedicents, enepeoeheKmusHicnmb,  2pomMaocvki - 6yodieni, HasyanbHe
NpOEKmy6aHHsl, apXimeKmypHi KOHKYPCU.
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Abstract. The article highlights and analyzes the architectural peculiarities of such a new type of
buildings as theological-humanitarian higher educational institutions, distinguishes the major factors that
influence their architectural and space planning organization, and outlines suggestions on the development of
theol ogi cal-humanitarian institutions architecture in Ukraine.
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1. Introduction

According to Ukrainian legidation and European practice, the contemporary secular education in our country is
separated from any religion. Nonetheless, some young peopl e strive to acquire an education that would go in line with
the everlasting Ukrainian tradition and the Chrigtian ideology. The tendency is particularly important for the
humanitarian education. The needs of those, whose everyday life, education and later on employment are inseparably
linked with Christianity, cannot be overlooked. A person should always be capable of making his or her choice.
Meanwhile, the contemporary higher education in Ukraine offers school graduates to enter either secular indtitutions or
theological seminaries and academies, which prepare priests. A few positive examples, like the Ukrainian Cathalic
University in Lviv, do not change the stuation significantly. Ukraine desperately needs universities of the new
theol ogi cal-humanitarian type. The establishment of such universitiesis not limited to a brand-new educational doctrine,
aset of relevant educational programs and highly-qualified specialists. Theol ogical-humanitarian educational ingtitutions
require specid buildings and complexes that would meet the contemporary targets of theol ogical-humanitarian education
in Ukraine in terms of its architectural, space planning, aesthetic and ideological characterigtics. That way, it will be
possibleto return to the origins of Ukrainian and, what is more, European education, which during the last decades finds
itself under the influence of total secularization. Of course, theological-humanitarian educational ingtitutions should
differ from the secular ones in the architecture of their buildings. The development of a specific architecture is a
challenging, but, a the same time, interesting and responsible task. The future of our youth and their spiritual,
educational and civic progress are a stake. The environment, that surrounds the new generation of Chrigtian
humanitarians during their studies, would determine whether theidea of returning to spirituality in education will gainits
roots. The articleaims to answer the topical questions of theol ogical-humanitarian institutions architecture formation.

2. Basic Theory

During the last decades, the Roman-Cathalic Church, which is the most numeric in the Christian world,
has been conducting an active policy of rapprochement with the secular society and it has found its reflectionin
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the Vatican system of theological education. Catholic educational centers are closely integrated with the
Western society centers of humanitarian studies. These Christian educational centers (universities) provide
theol ogical and humanitarian education for both — future priests and average humanitarian students, who do not
intend to link their future with any church institutions. The tendency finds its reflection in architectural and
space planning decisions of the Catholic theological educational institutions. One can witness the departure
from buildings of a monastery (closed) type and creation of a new more civic image of a Christian university.

The Pontifical Lateran University in Rome is constructed on the basis of a similar ideology, which
promotes openness of church through openness of architecture. The architecture of the complex is tempered,
ascetic, and, thus, associated with medieval monasteries. Only the entrance block is executed in a more genteel
manner with the help of a set of big glass planes (Fig. 1). The big conference room is adjacent to the main
studying block on the right side. The university uses the parish temple and the chapel, which are located on the
square in front of the main entrance. The most interesting building in the university complex is the newly
constructed library (Fig. 2). The library design is a brave attempt to integrate modern architecture with the
conservative buildings of a theological educational institution. In their creative search, the architectural bureau
King Roselli Architetti exceeded the boundaries of Vatican traditional architecture. The main task of the project
was to establish a new principle of library functioning, namely the usage of modern multimedia technologies
and materials on digital media carriers and the introduction of an eectronic archive. The building has a
modernist fagade, but it is executed in an ascetic and decent manner, similar to other blocks of the university. It
does not fall out of the general building complex and successfully supplements the architectural environment of
the theol ogical-humanitarian educational ingtitution. The library repeats the character of the historical building
complex interms of its scale, colour and brickwork, but remains modernin its spirit and shape.

Fig. 1. Main fagade with the entrance block [12] Fig. 2. Library building [13]

Fig. 3. Interior of the university library [14] Fig. 4. Spira inter-floor covering of the library [14]
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The modern decisions that are observed in the interior design of the new library building reflect the
concept of combining traditional theological and modern humanitarian education (Fig. 3). The inter-floor
covering is inclined as a spiral around the open light space with the upper lantern (Fig. 4). The vertical light
symbolizes faith and knowledge, while the spiral stands for the idea of growing to perfection in the spiritual life
and science. The large amount of glass in the library interior symbolizes openness of faith and human
interrelations, general democracy of society and Catholic institutions.

While studying the issue of theological and humanitarian educational institutionsin the world, we have to
mention the Tel Aviv University (TAU). TAU is one of the biggest and most famous higher educational
ingtitutions in Israel, which combines theological, humanitarian, exact and medical sciences. The university is
located in Tel Aviv. Currently, around 25 thousand students study there. The structure of TAU is constituted by
nine faculties: Faculty of Arts, Faculty of Engineering, Faculty of Exact Sciences, Faculty of Humanities,
Faculty of Law, Faculty of Life Sciences, Faculty of Management, Faculty of Medicine, and Faculty of Social
Sciences. Additionally, in the university there are disciplines related to film industry and television. More than
80 research institutes function at the university, aswell asthe large library, the astronomical observatory and the
botanical garden.

The spiritual foundation of the Tel Aviv University is laid by the sacred buildings, the Cymbalista
Synagogue, some museums, the art gallery, the Jewish Heritage Center. The university is proud of its
astronomical observatory, which is unique throughout the Middle East. The zoological garden of the university
is famous for the largest collection of fauna in the world; and the botanical garden is known for its unique
laboratory. The Wiener Library, located in the central university building, is the largest center of anti-Semitic
documentation. On the territory of the main university campus, there are sports centers, cafés for students,
canteens and a lot of shops. The university has its own center for psychological support. The university music
academy constantly conducts music concerts and the local art gallery is always open for visitors. Every two
years, the Faculty of Film Industry organizes the International Student Film festival [11].

The Synagogue (1996-1998), as the main sacred building, is located in the center of the educational
complex and can be defined as the main dominant of the university campus (Fig. 5). Its project was designed by
the famous architect Mario Botta. Most of the complex buildings are modern and embody the brave stylistics of
facades and interiors (Fig. 6). The campus territory is beautifully landscaped. The buildings are connected by
numerous pedestrian and cycling lanes. There are many places to relax and study in the open air, as well as the
stadium, tennis courts and other sports grounds.

Fig. 5. Cymbalista Synagogue (architect M. Botta) [15] Fig. 6. University academic building [16]

The Td Aviv University is the typical representative of the Jewish high school, where modern education and
science are harmonioudy combined with religious groundings, spiritudity at this university is an inexhaugtible source
for the further scientific progress and devel opment of civilization in the society and the country.



Suggestions on the devel opment of higher theological-humanitarian ingtitutions architecturein Ukraine 99

Therefore, the contemporary European education suggests and implements the doctrine of returning to
the Christian origins through the symbiosis of theological and secular humanitarian education into a brand-new
theological educational institution, which can be referred to as theological-humanitarian. The educational
conception finds its reflection in the architectural and space planning organization and the stylistics of
contemporary Christian educational buildings.

3. Resaults and Discussion

The first higher educational ingtitution of theol ogical-humanitarian type in Ukraine during the period of its
independence is the Ukrainian Catholic University (UCU) in Lviv. The university is the first one during the
congtruction of which the specificity of the theol ogical-humanitarian educational doctrine has been considered. To
have a deeper understanding of the ideology, one should recall the words of Lubomyr (Husar), the magjor archbishop
emeritus of the Ukrainian Greek-Catholic church, which were ddivered during the inauguration celebrations on the
occasion of the Ukrainian Catholic University establishment in 2012: “Unfortunately, nowadays the mgjority of
people are convinced that university is a high school, which gives us certain knowledge, ensures better skills... and
temporary material wedlth. In short, it allows having a higher income. Nonetheless, a true university — if to
understand its underlying idea correctly — looks at a person as a non-timely value and takes into account its dignity,
rights and duties... Thus, wetak not only about knowledge or skills of doing something, but about understanding the
sense of existence, understanding from where a person comes and where he or she goes, understanding the depth and
height that a person can reach — this is the aim and the content of university education... Understanding human
existence and everything that surrounds him or her is the wisdom and the true philosophy that can grant each thing its
rlevant place. It forms a person’s attitude to God, to himsdlf, to those who surround him or her. In short, apart from
the wisdom and apart from the knowledge of putting everything in the right place, such university education teachesa
person the true morality” [2].

Among the higher educational institutions that partially integrate theological and secular
education, we can name the Ostroh Academy and the Kyiv-Mohyla Academy. However, no special
architecture design projects of the mentioned academy building complexes were executed. The design of
the Ostroh Academy and the Kyiv Mohyla Academy architecture was outstretched in time and had no
integrated approach [3]. Meanwhile, the project of designing the UCU building complex was preceded
by the profound scholarly research of R. Stotsko, a lecturer at the Lviv Polytechnic National University
(under the supervision of professor V. Proskuryakov) and the design and construction practice of the
architectural company “ SENSE-Private Enterprise” (COO — Y e. Datsyshyn; architects — Y u. Horalevych,
R. Stotsko, O. Khamar, Yu. Verkhola). They completed the working design of the Lviv Theological
Seminary at Khutorivka Street in Lviv (Fig. 1) and a set of educational monastery buildings [4]. The
conducted research allowed outlining the major architectural and typological principles of a theological-
humanitarian university, established by the Ukrainian Greek-Catholic Church (UGCC). The architecture
of the UCU building complex is formed as based on the following principles:

1. The educational structure of a theological-humanitarian university consists of the theological-
philosophical  (theological-philosophical faculty) and the humanitarian-secular (faculties: philological,
historical, law, journalism, etc.) learning directions;

2. The theological and the humanitarian learning directions are mutually integrated and based on the
Christian spiritual values; the fact does not exclude the profound study of the other world religions and general
human foundations of coexistence;

3. In the urban planning perspective, a theological-humanitarian educational complex inclines to the
central part of a metropolis, where libraries, cultural and art institutions and other higher educational
establishments are located.

4. In the architectural planning perspective, building blocks of the theol ogical-philosophical faculty
and the humanitarian faculty are spatially, visually, architecturally and stylistically divided;

5. The major dominant of a theol ogical-humanitarian educational complex is atemple or a chapel.



100 Rostydav Sotsko

6. Apart from the liturgical purpose, atemple (or chapel) performs a spiritual and educational function
and, therefore, is designed as a temple-classroom with the corresponding spatial organization and functional
equipment for lectures;

7. A theological-humanitarian educational complex should have residential areas for students and
guests with the necessary household infrastructure, including food production facilities with a canteen and an
outdoor café;

8. The territory of a theological-humanitarian educational complex performs educational and
recreational functions and is equipped with everything that is necessary for holding conferences, seminars,
scientific exhibitions, festivals, concerts, etc.

The above enlisted characteristics concern a theol ogical-humanitarian university, for which the
spiritual component is dominant and which is established by the church institutions. The Ukrainian
Catholic University in Lviv belongs to this type. However, the most common can be humanitarian
universities with a few Christian disciplines, where the humanitarian education is the major one and the
Christian studies serve as a supplement aimed at the formation of a spiritual and moral core of the future
humanitarian specialists. This type of theological-humanitarian educational institutions can be referred
to as a Christian-humanitarian university and be based on different ideological, educational, and
architecture planning principles, which are as follows:

1. Educational structure of a Christian-humanitarian university would not presuppose a separate
theological faculty, that conducts trainings for Masters of Theology, but limit itself to teaching separate
religious studies disciplines, which are capable of shaping the students' Christian worldview;

2. Christian-humanitarian universities would not substitute the average secular humanitarian
educational institutions, but suggest an alternative to the secularized education in Ukraine;

3. The architectural and space planning structure of a Christian-humanitarian university would
integrate buildings, facilities and spaces of the spiritual and educational purpose in such a manner that the
spiritual component would not be dominant in the general image of an educational institution;

4. From the space planning and stylistic point of view, a chapd (rarely atemple) would supplement the
university complex architecture, but would not be dominant in any of the perspectives,

5. A chapd in a Christian-humanitarian university would perform only the ideological and liturgical
functions and would not be equipped for conducting classes,

6. Dormitory blocks can be located either on the territory of an educational complex or outside;

7. Development of afood supply network would depend on the number of students and can be limited
to the availability of afew cafés;

8.  From the urban planning point of view, the spaces of a Christian-humanitarian university would be
integrated with the building construction of streets, squares, and the recreational arrangement of the university-
based territories.

Thus, theological-humanitarian and Christian-humanitarian universities would differ in terms of the
profoundness of studying theology, the percentage of humanitarian disciplines and the possibility of preparing
priests with master’s diploma. Apparently, the architectural image of the two types of universities would differ
aswell. A theological-humanitarian higher institution would incline to the stylistics of sacred buildings with the
pronounced sacred symbolism, while the architecture of Christian-humanitarian universities would be more
secular and based on the design decisions peculiar for modern university complexes. However, even such a
civic architecture would have the stylistic and construction elements that identify it as an institution supporting
and teaching Christian val ues.

We intend to consider the means of architectural-artistic and spiritual-aesthetic expressiveness
used in the process of designing the building complexes of theological-humanitarian higher educational
institutions, since this type of universities fully reflects the idea of sacred humanitarian architecture of
the higher educational institutions in Ukraine. From the ancient times, the architecture of theological
schools has been inseparably connected to the architecture of churches and monasteries. The connection
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has, first and foremost, the spiritual and ideological character. A temple or a chapel has always been the
major construction in theological seminaries, academies or universities and defined the architectural
image and stylistics of the whole educational complex. On the other hand, the educational function
belongs to the powerful factors of image formation in any educational institution. A significant
contribution to the general image is made by educational buildings, library building, residential areas,
food supply units and — in some universities — sports grounds and indoor gyms. Creation of an integral
and harmonious architectural image and space planning organization of a modern theological-
humanitarian university in Ukraine depends on the following factors: a) spiritual-ideological;
b) functional; c¢) national-historic; d) natural-climatic; €) economic; and f) resource-technological.

Spiritual-ideological factor defines the sacred character of design and peculiarities of facilities
and space organization within an educational institution: for example, a canonic temple or a chapel, its
location with respect to the surrounding educational buildings, an altar position, a tent or dome
completion of a temple, a chamber or other sacred buildings, usage of sacred symbols and interior
paintings with biblical scenes, etc. [6]. Functional factor predetermines the spatial structure of a
complex, which would meet the requirements of students in terms of their educational and spiritual life,
the fagade composition of educational buildings, library and dormitories with the corresponding rhythm
of sizes, the size and location of windows, stained glasses, balconies, terraces, etc. Functional factor is
considered during the process of designing the courtyards, which are aimed for both recreation and
educational and theological events; supplementing the open and closed spaces with the small
architectural forms; and gardening. National-historic factor is particularly important for designing
theol ogi cal-humanitarian universities in Ukraine. Institutions of theological education in Ukraine have
always resided on the spiritual, national and historic background. Customs, traditions and historic
heritage are reflected in the artistic image of university buildings in their modernized form [7]. The
architectural space planning organization and the choice of architectural-artistic and spiritual-aesthetic
means of expressiveness in theological-humanitarian educational institutions depend on the natural-
climatic environment. Thus, while designing these institutions in the Western Ukraine, it is required to
secure buildings from the large amount of rainfalls and provide an appropriate level of insolation during
cloudy and rainy days [10]. These are mainly sloping roofs of complex shapes, covered terraces,
galleries, glazed spaces, summer gardens and other architectural elements, that ensure comfort in bad
weather. A different climatic situation in the Eastern and Southern Ukraine conditions the usage of other
means of architectural expressiveness, such as: light walls with the minimum window area, flat roofs,
sun protection constructions, etc. Therefore, natural-climatic factor introduces major corrections to the
architectural images of theol ogical-humanitarian educational institutions in different regions of Ukraine.
The economic and resource-technological factors are important from the view point of choosing the
architectural and building materials that form the modern image of a building, e.g. high-tech and
ecological constructions from metal, glass, concrete, and composite materials. Introduction of advanced
technologies and materials is useful for an architect who ai ms to stylize the traditional motives of sacred
architecture and ensure the ultra-modern outlook of a building.

As based on the profound research on the enlisted factors, which was conducted in close collaboration
between lecturers and students of the Department of Architectural Environment Design (AED) at the Institute of
Architecture at the Lviv Polytechnic National University, a range of experimental projects of theological-
educational buildings have been designed. These are, for instance, the design of the Christian Theological-
Enlightening Center on Stryiska Street in Lviv (authors: Yu. Bartko, professor V. Proskuriakov, associate
professor R. Stotsko; Fig. 7); the design of the Theol ogical-Humanitarian Institute building on Stepan Bandera
Street in Lviv (authors: D. Kutsan, professor V. Proskuriakov, associate professor R. Stotsko; Fig. 8); and the
design of the Theological-Enlightening Center named after Metropalitan Archbishop Andrey in the village of
Sknyliv, Pustomyty district, Lviv region (authors: O. Smetaniuk, professor V. Proskurikov, associate professor
R. Stotsko; Fig. 9).
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a) Main fagade. Photo of the author b) Sidefagade. Photo of the author
Fig. 7. Design project of the Christian Theol ogical-Enlightening Center on Stryiska Street, Lviv

Fig. 8. Design project of the Theol ogical-Humanitarian Institute building on Stepan Bandera Street, Lviv.
Photo of the author

These design projects are the reflection of scholarly researches, conducted at the Department of
Architectural Environment Design that are entitled “Development of Architectural Typology of Christian
Theological and Theol ogical-humanitarian Educational Ingtitutions’. In the nearest future, they can serve as a
background for the real life design of the higher theol ogi cal-humanitarian institutions of the new type, which are

necessary for the development of the Ukrainian humanitarian education. Such education is the education of the
new generation and resides on the Christian and human moral values.
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Fig. 9. Design project of the Teol ogical-Enlightening Center named after Metropolitan
Archbishop Andrey in the village of Sknyliv. Photo of the author

4. Conclusions

The research on the tendencies of theological education and the development of architectural typology of
the Christian educational ingtitutions in the Western Europe and Ukraine highlighted the necessity of
differentiating a Christian educational institution of the new type, namely a theological-humanitarian university.
A theological humanitarian university, in its turn, can be divided into two sub-types. an ingtitution with
theological education as a dominant one (training of priests and secular persons) and an ingtitution of
humanitarian education with the introduced theological disciplines (training of humanitarian students only).

The formation of theol ogi cal-humanitarian university building architecture in Ukraine depends on a range
of factors, such as. a) spiritual-ideological; b) functional; c) national-historic; d) natural-climatic; €) economic;
and f) resource-technological. Having profoundly researched each of the enlisted factors, the Department of
Architectural Environment Design (AED) at the Institute of Architecture at the Lviv Polytechnic National
University has designed a range of experimental architectural buildings of Christian theological-enlightening
centers and theol ogi cal-humanitarian educational ingtitutions, which can in the future serve as a background for
designing similar institutions in Ukraine and, thus, raise the national humanitarian education to a brand-new
level, which would meet the challenges of our time.
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Pocmucnas Cmoyvko

MPOIIO3MIIII IIOJ0 PO3BUTKY APXITEKTYPHU BYAIBEJIb BUILIUX
JYXOBHO-TYMAHITAPHUX OCBITHIX 3AKJIAJIIB B YKPAIHI

Anomauin. Y cmammi uceimieno i npoananizosano ocobausocmi apximexkmypu 6y0ieni HOB020 muny — OyX06HO-
2YMAHIMAapHo20 BUWO20 OCBIMHBLO2O 3AKIA0Y, BUSHAYEHO OCHOGHI WUHHUKU, SIKI HAUOUIbUie 6NIUBAIOMb HA APXIMEKmypHO-
naanysanvhy opeauizayilo 0yoigenb makoeo mumny, GUKIA0eHO HPORO3UYIl w000 pO3GUMKY apXimeKkmypu 3aKiadié 0yX06Ho-
eymaHimapHoi oceimu 6 Ykpaini.

Jlocriouswiu menoenyii 0yxo8Hoi oceimu ma po36UmKy apXimeKmypHoi munonozii XpucmusiHCbKux oceimmix 3axniadie @
3axioniu €sponi ma Yrpaini, asmop oOrpynmosye HeobXiOHicmb UOKPeMAEHHS KOMIAEKCY 0Y0igenb XPUCIUSHCHKO20 U020
HAGUAIbHO20 3aKNAJYy 8 HOBUI mun 0ceimuboi Oydieni (komniexcy 6yodigenn), a came OYXO8HO-2YMAHIMAPHUL YHIgepcumen.
JlyxoeHo-eymanimapruil yHieepcumem, c80€i0 4epeoro, asmop NOOUISE Ha 08a NIOMUNU. 3aKAA0 3 OOMIHYBAHHAM OYXOBHOI 0CImuU
(Hauanns ceswyenuxie ma ceiMcoKuxX 0cCi0) ma 3aKi1a0 2YMAHIMAPHOL OCEIMU 3 NPOBAOICEHHAM OYXOGHUX OUCYUNTIIH
(rasuarombcs guknouno cmyoenmu-2ymanimapii). ¥ cmammi docniodiceno, wo Ha Gpopmyeanns apximekmypu 6yoigeib OyX08HO-
2YMAHIMAPHO20 U020 HABYATbHO20 3aKNady (VHieepcumemy) 6 YKpaini 6niusae HU3KA YUHHUKIG, OCHOGHI 3 SIKUX. @) OYXO6HO-
ioeonociunutl; 6) (DYHKYIOHANLHUL, 6) HAYIOHALHO-ICMOPUYHULL, 2) NPUPOOHO-KIIMAMUYHUL, O) eKOHOMIYHUL, €) PecypcHO-
MexXHOI02TUHULL.

Y cmammi suceimaeno npukiaou npakmuuHo20 3acmoCcy8anHs NPONO3UYitl Wooo po3eumKy apximekmypu 0yoieenb 6UUx
OYX08HO-2YMAHIMAPHUX ~ OCBIMHIX — 3aKNA0I6  WIAXOM — eKCNEePUMEHMANbHO20 — NPOEKMYBAHHA — XPUCMIUAHCLKUX — OYXOBHO-
NPOCGIMHUYLKUX YEeHMPIE8 Mma OYXO8HO-2YMAHIMAPHUX OC8IMHIX 3aKNA0I8 HA KagheOpi Ou3aiiHy apXimeKmypHoz2o cepedosuiyd
Incmumymy apximexmypu Hayionansroeo ynisepcumemy * Jlvsigcoka nonimexuixa” ma 3a3naqeno, o cmeopeni cmyoenmamu
ma euKaIadayamu Kageopu ekxcnepumMeHmanvHi apXimeKmypHi npoeKmu 8 nooanbuloOMy MOANCYNb OYmMu 0CHOBOIO OJisl PeanbHO20
npoexmyeganmsi nooionux 3axkaadie ¢ Yrpaini. Aemop 3aznauae, wo 0ani 00CHiodicenHs ma ix NpaKmuyHa peanizayis 0onomodice
niOHAMUCA GIMYUBHAHIL 2YMAHIMAPHIU 0C8IMi HA SKICHO HOBULL pieHb WO00 OpeaHizayii HABYANLHOZO NPOYeCy WIAXOM
6y0i6HUYMBO HOBIMHIX KOMNIEKCI8 OYX0BHO-2YMAHIMAPHOI YHIBEpCUMEMCcbKOi 0caimu.

Knrouogi cnosa: apximexmypa, oyxosna oceima, 2ymanimapha oceima, euuji HAg4anbHi 3aK1aou, yHigepcumen.
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Abstract. In the article it has been carried out the analysis of formation of Vinnytsia architectural
environment in the beginning of the XX century. It is suggested the chronology of residential architecture
development in the 20's-30's of the XX century considering architectural and urban-planning as well as the
historical and cultural factors.

Key words: urban-planning development, residential architecture, stylistic decision, modernism,
classical techniques.

1. Introduction

Nowadays under the global urban-planning changes, which are associated with the implementation of a
new development strategy for Vinnytsia, the need for a retrospective analysis of cultural heritage has appeared.
The concept of strategic transformation, which includes the transformation of all urban-planning systems,
requires the introduction of appropriate measures to preserve and represent the historical and cultural heritage.

An important component of the urban environment as a multifunctional and dynamic structure, is the residential
development, which has been formed at different periods of time and has characteristic signs of style belonging.
However, Vinnytsia residential architecture of the 20’ s-30's remains to be poorly explored at present time that leads to
the destruction of its authenticity. Therefore, the research and classification of residential architecture of this period will
not only preservethe cultural heritage but display it inaccordance with the new socio-economic needs of the city aswell.

The historical and architectural heritage of Vinnytsia at the interwar period requires careful analysis and
comprehensive research, asit is an integral part of the nation trends in the culture development. Therefore, the
purpose of the article is to establish the development stages of residential architecture and the definition of style
features considering socio-cultural and historical factors.

2.Basic Theory Part

The goal of the article is formulated to apply general scientific methods. empirical and theoretical research; the
use of special-scientific methods. Complex methodology provides for the analysis and systematization of the source
base Despite the positive tendency of recent yearsin the field of cultural heritage research, the architecture of Vinnytsia
interwar period still remains poorly explored. However, there is a large number of works devoted to highlighting the
formation peculiarities of architectural and urban development theories and avant-garde practices of the 1920's and
1930's both in Ukraine and abroad. In particular, the trends of modernism were investigated by: Ginzburg (1926),
Baranov (1975), Aseev (2003), Timafiienko (2003), Cherkes (2016), Linda (2016), Smolenska (2017).

Analysis of the residential architecture development in the central part of Vinnytsia in the 20's-30's of
the XX century was conducted on the basis of a number of published issues by such scientists and researchers as
Byrulia (1930), Cherleniovskyi (1935), Rekuta (2007), Trukhmanova (2016), there were also investigated the
funds of the State Archives of Vinnytsia region.
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3. Resultsand Discussion

Therapid change in political and economic conditions, global social transformations and the restructuring
of the entire lifestyles in the 20's-30's of the 20" century led to the seek for new artistic forms and means of
reflecting a new Soviet reality. A special role in formation the socio-cultural environment at the interwar period
was played by residential housing, which pictured the progressive scientific thought. However, in the first post-
revolutionary years, due to the lack of funding, the residential housing departments couldn't create new
buildings, or even repair the existing ones.

Thefirg stage at the inter-war period of urban development in Vinnytsia was marked by the aggravation of the
housing crisis as aresult of thelack of funds, material and technical resources and the significant population increase. So
in 1920 the population was more than 37 thousand people, and in 1923 - more than 51 thousand people (Trukhmanova,
2016). The Soviet government managed to partially resolve this problem by nationalization, in accordance with the
decree in 1921 “On the annulment of private property for real edatein cities’ (Smolenska, 2017). The workers, trade
union members and servicemen who took priority of housing provision, created the house-communes with a new
lifestyle pattern. However, the dissonance of old forms to the new way of life, forced architects to look for new types of
buildings and create new artigtic images. The general socia requirements and idealistic views of the first years at the
interwar period initiated the implementation of drastic ideas in the projects of socidist cities, house-communes, workers
culture palaces. (Tymofiienko ed., 2003)

The implementation of a new economic paolicy in the 1920's created favorable conditions for the farming
management on the principles of a market economy. The partial decentralization of industrial enterprises, the weakening
of government pressure on agriculture, and the establishment of trade led to improvement of economic relations and
contributed to the effective production. This period was aso marked by the development of science and technology. The
loyal attitude of the country leadership to international cultural ties allowed Soviet scientists to learn about advanced
world technologies and produce innovative ideas in urban planning and architecture (Baranov ed., 1975).

With the beginnings of the NEP in Vinnytsia, the Soviet authorities allowed private construction which
reduced the problems in housing. In 1924 the citizens received the permission to build a private housing with an
agreement for 30-50 years, which negatively affected the urban-planning situation in general. According to the
conclusion of the architect and ethnographer O. Byrulia (1930), the functional zoning of the urban space of the
central part of Vinnytsia, in comparison with the pre-revolutionary era, became irrational due to the low
development density. In the absence of the general plan of the city, the best area was unreasonably allocated for
the construction of single storey residential buildings, which led to an imbalance in the architectural
environment of the city. The residential objects stylization of that time had no the significant forms, but it used
the simplified classicistic techniques and aspired to self-originality. Due to the lack of technical and material
resources, more often the local natural materials were used at construction.

After the ending of the national liberation struggle and the proclamation of Soviet power in Vinnytsiain
the early 1920s, the primary task was the restoration and construction of new industrial enterprises. At that time,
workers averaged only 11.3 % of the urban population (Trukhmanova, 2016). However, according to the
GOELRO plan, in thel920's-1930's, the magjority of pre-revolutionary industrial enterprises were restored and
new ones were built: the superphosphate plant, the meat processing plant, the state sewing factory, the fruit
factory, the steam turbine power plant, etc. (Byrulia, 1930).

The reconstruction of the industrial economy contributed to an increase in the population of Vinnytsia, so
if in 1996 there were 56.9 thousand people, then in 1931 there were already 60 thousand people, and in 1939 —
more than 93 thousand people (Trukhmanova, 2016). Therefore, at that time, the issue of housing provision to
workers and restoring of communal services was of great importance.

The second stage of architectural and urban development began with the emergence of residential
cooperatives in the second half of the 20's, with the share participation of members in the financing of
construction and further maintenance. At that time there were such cooperatives in the city as the Association of
typists and mills, Association of superphosphates, Union of sugar producers, and the Association of employees
of the state bank and “ Unity”. The residential construction in Vinnytsia had the following indicators. 1924-25's —
9 houses, 1925-26's — 71 houses, 1926-27's— 517 houses, 1927-28's— 76 houses (Strilbytskyi, 1927

Almost all cooperatives built 8-flat houses, with the exception of state bankers, who built 9-flat houses
and superphosphaters, who erected 12-flat houses. The idea of creating a new Soviet of life required the new
decisions in ensuring proper working and rest conditions for workers. Therefore, at that time most of the
residential buildings of Vinnytsia had the toilets and bathrooms in separate flats and heating with ordinary
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stoves. The exterior of the flats fully corresponds to their interior. As O. Byrulia (1930) noted, in the
architecture of newly built residential premises, it is still impossible to find new drastic forms that would
distinguish these houses from the old era. The walls of red brick have usual decorations, but small decorations
are absent and the facade is free from superfluous complex shapes (Fig. 1).

In generdl, in the residential architecture of Vinnytsia, the second stage is followed by stylistic pluralism: along
with avant-garde planning, compositional and aesthetic decisions, it is often used classical techniques of expression. But
as A. Ginzburg (1926) mentioned, “ the dialectical development of life is such that the old is never destroyed by asingle
blow and the new is never built instantly. When the old has already died, at the same time it till continues to exist by
inertia. The new has appeared, but has not yet conquered all areas of life. The working people of the USSR have firmly
taken the path of anew life, but millions of peasantsand workers continueto livein the old way” .

Searching a new shape and content manifestsitsalf in the architecture of two-storey housesin 1% May Street (now
Magistratska Street). Deprived of decorative ornaments, the plastered wall of the staircase stands out from the flatness of
the facade and creates an accent. However, without new architectural decisions, these houses avoid copying and
imitating old styles. The Building of Association of superphosphates on 9" January Street, 2a (now Arch. Artynov
Streat) is distinguished by large windows and reinforced concrete lintels, but the framing of windows, plastic decoration
and gable roof is an imitation of traditional means of expressiveness. (Fig. 2) Because of this, the house gives the
impression of an unfinished and shapd ess style, but neverthelessiit attracts attention by its new form (Byrulia, 1930).

Fig. 1. The project of 2-flat house on 52 Lev Tolstoy Str., Fig. 2. The project of 4-flat house on, 2a Arch.
Vinnytsia (F. P-968, 1929) Artynov Str., Vinnytsia (F. P-968, 1929)

At the end of the 1920’s, the influence of national tendencies towards the search for new plastic forms
and planning, and depending on the purpose of the building, became more and more significant. Creative
associations widely propagated the idea of unification and rationalization of construction resources. The most
influential factions at that time were: AMAU (Association of Modern Architects of Ukraine), AUAPA (All-
Ukrainian Association of Proletarian Architects) and others (Tymofiienko ed., 2003).

Innovation in the search for methods and means to reproduce the idea of social equality and utilitarianis
led to the alocation of two main avant-garde trends in the architecture of the 20's. constructivism and
rationalism, which manifested themselves to the full in numerous architectural contests. The creative
competition and the opportunity for the practical realization of innovations allowed the creation of buildingsin
Ukraine that entered the treasury of world architecture (Smolenska, 2017).

During the 1927-1930's, the houses number 14 and 19 were erected in Vinnytsia on 9" January Str. (now
Arch. Artynov Str.), the houses number 18 and 42 on Kozytskyi Str. (now Mykola Ovodov Str.), the house at
the crossroads of the Kotovskyi Str. and 9" January Str. (now Hrushevskyi Str. and Arch Artynov Str.) and
others (Byrulia, 1930). The architecture of these buildings reflected the features of a new style — constructivism.

The largest residentia building of that time was a three-storey house of cooperative workers for 56 flats, erected
on the corner of Kotsyubynskyi Str. and Lev Tolstoy Str. (now Vladydav Gorodetskyi Str. and Lev Tolstoy St).
(Fig. 3, 4) In the plan it is T-shaped building, not plastered. The surface appearance corresponds to the functional
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requirements, deprived of decoration; only small windows cut the flat forehead of the house. Concrete strips emphasize
smple lines and straight corners of the forehead. The organization of internal space has received new features of
collectivization of everyday life: on the lower floor there are common furnaces and laundry; baths and showers are
arranged in several rooms on separate floors. There are a'so common children’s rooms and red corners (Byrulia, 1930).

Fig. 3. The projectof 54-flat residential house on 2 Vladyslav Gorodetskyi Str., 5 Fig. 4. Residentia house on 2 Vladyslav
Lev Tolstoy Str., Vinnytsia (F.P-968, 1929) Gorodetskyi Str., 5 Lev Tolstoy Str.,
Vinnytsa (© Subin-Kozhevnikova A. S, 2017)

The third stage of architectural and urban-planning devel opment began with the formation of the Vinnytsa
region in 1932 and the moment when the status of the regional center was given to Vinnytsia. Currently, urban space
was being actively organized and the communal economy was being rebuilt: the streets were paved with cubes, new
highways of water supply and sawage were built, and new tramways werelaid on. In 1934 the project of the general plan
of Vinnytsia was approved, it was devel oped by a group of engineers led by architect of Kharkiv branch “ Dipromisto”
A.D. Gurovich (Vecherskyi ed., 2011). Such gtreets of the historic center as Lenin Str. (now Soborna Str.) and
Dzerzhinskyi Str. (now Tesatralna Str.) attained a modern look. According to the new general plan, it was carried out the
works on reconstruction of urban space. Thus, on the main line of Vinnytsia — Lenin Str. (now Soborna Str.), the
boulevard was diminated in the 1930's, the neighboring Streets were ordered, private estates of low architectural and
historical value were replaced with 4 and 5-storey public and residential buildings. At choosing the land sectors within
the historical area of the central part of the city, one of the main tasks was the dimination of urban-planning
shortcomings of previous yearsto cregte an integral volume-spatial composition of the building.

However, in the early 1930’s, Vinnytsia was still the most backward among Ukrainian regions in the
utilities system. Urban construction at that time did not meet the requirements of the regional center. In 1932 the
growth of residential space of new city buildings amounted to only 20 thousand square meters, and the area of
the built-in premises of existing buildings - 8 thousand square meters (Trukhmanova, 2016).

For further architectural development the decree “ Restructuring of Living Conditions’, adopted in May
1930, became a crucial factor, there was mentioned the main mistakes of the predecessors in the formation of a
new socialist living conditions. (Baranov, ed., 1975). The ideologists of Soviet culture rejected the avant-garde’ s
achievements and accelerated the transition to decorative art deco (the so-called “ Stalinist Empire” or “ Socialist
Classicism”), aimed at glorifying the grandeur and achievements of the socialist idea (Leontiev, 2010).

The desire of the totalitarian government to control the architectural opinion, led to the disappearance of
creative unions and the formation of ideologically directed associations (Vinnytsia Union of proletarian
architects). As a consequence, to the architecture of official ingtitutions that formed the face of the city were
peculiar solemnity, and to facades — the symmetry and the use of classic warrant systems and details in the trim.
A striking example of this stylistic orientation is the five-storey residential building of the executive committee
on 81 Lenin Str., (now Soborna Str.), which was built in 1936 by the architect L. O. Cherleniovskyi (Fig. 5) The
building is a monument of local significance, which complements the existing historical building development,
without creating dissonance with the general perception of the central street devel opment.

The composition of the main facade of aresidential building was formed by the rhythmic arrangement of
loggias decorated with round columns and arched windows. Stained-glass windows with a semicircular
compl etion were the result of the symbiosis of avant-garde ideas and classical canons. The entrances to the store
were provided with a certain geometric rhythm. Loggias on the first floor were emphasized by the risalit. The
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passage from the street to the courtyard territory was laid through the arch. The ground floor was separated from
upper living floors by horizontal draft.

Fig. 5. The facade. Residential house on 81 Soborna Str., Vinnytsia (Rekuta, 2007)

The architecture of that time is emphasized by the clarity of compositional technique, the laconism of the
volumes and the harmony of proportions within the limits of classicism. Among representatives of the classical
stylistic trend were: the building of Vinnytsia Regional Library K. A. Timiriazev on 73 Lenin Street (now
Soborna Str.); house of the food industry on 70 Lenin Str., (under the project of S. I. Rabin,
L. O. Cherleniovskyi and the consultation by P. F. Alyashyn); the buildings of the medical campus on Firogov Str.:
therapeutic premises — by architect V. M. Jurich, morphological building — by architect R. G. Balaban; the hotel
“Chervona Vinnitsa’; the hospital of aregional medical commission, etc.

Built in 1935-37's, the residential buildings of the regional consumer union on Rosie Luxemburg Str.
(now V. Stus Str.) and the house of professors on Kotovsky Str. (now Hrushevsky Str.) the author of which was
the architect V.M. Yurih ; the residential buildings on Pushkin Str. and on 1 March Str. (now the Magistratska
Str.) the author of which was the architect M.B. Binder (Cherleniovskyi and Zoria, 1940).

In general, the style of Soviet architecture at the interwar period underwent a variety of influences.
Together with the avant-garde trend that promoted the ideas of functionality and utilitarianism, the tendency
towards the revival of classicism remained in the new forms of atotalitarian state.

4. Conclusions

Despite the difficulties of the post-revol utionary period, the 20°'s-30's of the 20" century were marked by
significant scientific and technical and socio-cultural transformations. The architecture of the interwar period is
a unique and ambiguous phenomenon, which was determined by the parallel existence of three ideologically
opposite directions. Stylistic pluralism allowed forming a new Vinnytsia architectural and urban environment, to
create previously unknown types of buildings and structures, to change peopl€'s perceptions about comfort,
style and quality of life. On the basis of the conducted researchit is possible to distinguish three main stages of
the devel opment of residential architecture in the central part of Vinnytsia during the interwar period.

The 1% stage (until 1927) — distribution of manor development, the aggravation of the housing crisis, the gradual
restoration of the industrial and municipal economy of the city. The beginning of the formation of a new Soviet living
conditions and the search for innovative solutions in the formation of the socialist housing architecture;

The 2™ stage (1927-1934 years) — the establishment of housing cooperatives, stylistic pluralism in architecture,
the formation of avant-garde trends. It is characterized by large volumes of construction and sustainable devel opment of
the industry, which turned the city into an administrative and cultural center of the Eastern Podillya;

The 3" stage (1934-1940) — approval of the draft general plan of Vinnytsia, streamlining of urban space
and reorganization of the communal economy, and the growth of housing construction. The panorama of the
city is changing, the expressive silhouettes of the streets become expansive, the plastic facades are enriched, and
it is increasingly manifested by the direct connection with traditional forms in the architecture of residential
buildings, which form a new urban planning environment.
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Thus, the residential architecture in the 20’ s-30' s of the XX century, formed under the influence of technological
progress and ideol ogical foundations, left many vivid examples of architecture within the city, in which important events
of history and stages of distinctive development of Ukrainian society were captured. Therefore, the key to further
harmonious development of the architectural environment of Vinnytsa with preserving the authenticity of the historic
areg, istheintroduction of complex measures on the revitalization of the cultural heritage.
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Anvosa Cybin-Kooicesnixosa, Borooumup Cmonsnk

ETAIIK PO3BUTKY JKUTJIOBOI APXITEKTYPHU IIEHTPAJIbHOI YACTUHHU
MICTA BIHHHUII ¥ 20-30-X pp. XX CTOJITTSA

Anomayin. Y cmammi écebiuno 00CONCEHO Ma NPOAHANIZ08AHO NPoYec (hOPMYBAHHS apXimeKmypHoeo cepedosuwa Binnuyi
MidHB0EHH020 nepiody. Cb0200HI OOHIEI0 3 HAUCKIAOHIMUX NpoOneM MICmOOYOIBHO20 pPO36UMKY € npobnema aoanmayii mepumopii
icmopuuno2o yenmpy 0o ymos cyuacro2o micma. IIpome npiopumemni 3a60anHst 8 2any3i OXOpoHu ma pesimanizayii icmopuunoi 3a6yoosu
BUMALAIONTb YIMKO20 BUSHAYEHHS! (PaKmopie, Wo 6NIHYIU HA i CMBOPEHHS, NPABUWILHO20 PO3YMIHHS MOPQONOSIYHUX 0CODNUBOCmell ma
mounoi cmunboeoi’ idenmudbikayii 6yoisens ma cnopyo. Lo 3ymoenioc Heobxionicmy y GusHaueni emanié po3GUMKY apXimexkmypu, 3
V3A2ANbHEHHAM CIUWTLOBUX 0COOTUBOCIELL, PO3TAMYBLUU KA 3pasKu 3004ecmaa Binnuyi.

3a pezynbmamamu npogedernoco 00CaiodNcents OYI0 CMAHOBAEHO, WO APXiMmeKmypHO-micmoOyodienuil po3gumox Binnuyi
y 20-30-x poxu XX cm., sikuil UPI3HABCS BUCOKOIO OUHAMIYHICTIO, 3A1eHCas 8i0 6a2ambox 3a2anbHOOEPIHCAGHUX MA PeCIOHATbHUX
yunHuKig. Padsnceka apximexmypa moeo uacy, wo opmysaniace nio 6niuGOM MEXHIUHO20 npocpecy ma i0eono2iuHux 3acao,
3aaumuia 6azamo ACKpagux 3paskie 300uecmea 6 medcax micma. Ilepuwa mpemuna XX cmonimms — wac cMinugux meopyux
nowyKie ma 3anexnoi 60pomvouU CMuUIbOBUX Meuill; 4ac NPO2OIOUIeHHsL HOBOI eCmemuKyu npocmopy ma gopmu, wWo onupaiacs na
HOBI COYLAIbHI peanii, ma NOo8epHEeHHs 00 KAACUYUCMUYHUX APXITMEKMYPHUX 3AC00i8.

Baowcnueoio ckiadosoro Micbko2o cepedosuiyd, ik NOALPYHKYIOHAIbHOL ma OUHAMIYHOT CIPYKIMYPU, € JHCUNiosa 3a6y006a,
wo cpopmysanacs y pizni nepioou 4acy ma mae Xapakmepui 03HaKu cmuibogoi npunanedxicnocmi. Ilpome scumnoea apximexmypa
Binnuyi na cv0eo0Hi 3anumiacmobcs ManoooCaiodNHceHolo, wo npu3gooums 00 3HUWEHHS iT a8MeHmuYHOCmi ma pYUHY8aHHs
Xapaxkmepy 3a6y008u yinux K6apmanis.

V' cmammi 3anpononosano nepioouzayiio poszsumky owcumnosoi apximexmypu y 20-30-x poxax XX cmonimms, 3
VPaxy8aHHAM apXimexkmypHo-mMicmoOyOiHUX ma iCMopuKo-KyIbmMypHUX YUHHUKIE. APXimexmypa Midcg0eHH020 Nepiody — Asulye
VHIKaIbHE Ma HeOOHO3HAYUHE, WO BUSHAYALOCH NAPALENbHUM ICHY8AHHAM MPbOX I0eHO-NPOMULEHCHUX HANpAMKIe pozeumky. Tak
y Binnuyi 0o cepedunu XX cm. 6i03nauacmucs 3p0Cmants iCMOPUYHUX CMuLi@ wo 3aminuau asaneaponi meuii. Cmunboguil
naopanizm 003601uU8 cpopmyeamu Hoge apXimekmypHo-micmooyoigne cepedosuuye, cmeopumu paniuie Hegioomi munu 6yoieens
ma cnopyo, 3sminumu Ys@ieHHs J00eli Npo 3pYuHicMmb, cmuib ma axicmo scumms. Takodc y yeil 4ac cymmego 3MiHIOEMbCS
nanopama micma. Cmaioms upasHuMu cuiyemu 8yaulyb, 30a2avycmvcs naacmuxka @acadié 6 apXimekmypi 0epicasHux ma
2pomadcekux 6yodisens. Bonu gpopmyroms noge micmobyoiene cepedosuiye.

Knrouosi cnosa. micmobyoignuii  po3gumox, Jicumiosa  apximekmypda, CRMuiLicmuune —GupiuieHHs, MOOEepHIZM,
KAAcUyucmuyni 3acoou.
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Abstract. Thisarticleisabout deve opment prospects of CAD/CAM /CAE-systemsand the significance of these
systems for design of architectural environment. Modern technologies of designing are considered and practica
examples of the architectural objects made by means and agorithms of CAD/CAM /CAE-sysemsarereviewed.

Key words. architecture, 3D-model, 3D-modelling, 3D-printing, CAD/CAM/CAE-systems, virtual redlity.
1. Introduction

Every graphic system of 3D-modelling offers its own, often unique, object-building algorithm which is
the main distinguishing feature of these systems. Each of these algorithms has been carefully developed and
reasonably built; almost any problem can be solved with their help. In other words, the same object can be built
in any 3D-modelling system, but in different ways. At the same time each algorithm is oriented to a narrower
specialization, has a clearly expressed functional orientation and a large arsenal of opportunities in this segment.
CAD/CAM/CAE-systems are the most effective technologies in design of architectural environment. In a
genera theoretical comprehension of specified question the works of the following researchers were used:
K. Ulrich, S. Eppinger, Y. Suhanov, O. Efanov, Y. Berezaand other authors.

2. Basic theoretical section

In the scientific article a systematic approach helped consider the significance of CAD/CAM/CAE-
systems, 3D-printing technologies and virtual reality in design of architectural environment has been used. The
complex of the general scientific methods (historical-comparative and chronological, the method of
terminological analysis) conduced to identify and consider the examples of practical application of specified
CAD/CAM/CAE-systems in the architectural activity and design practice of the author.

3. Resaults and Discussion

CAD-sygtems (computer-aided design) [1] — computer support of designing. These systems are intended for the
solution of design problems and registration of the design documentation. Leading three-dimensional CAD-systems
alow implemerting a full cycle of preparation and manufacture of difficult industrial products. CAM-systems
(computer-aided manufacturing) [1] — computer support of manufacturing. These systems are intended for designing of
product machining with computerized numerical control unit and issue of programs for unit. The three-dimensional
model of aproduct detail created in CAD-systemis used in CAM-systems. CAE-systems (computer-aided engineering)
[1] —support of engineering calculations. The three-dimensional modd of a product detail created in CAD-systemis also
used in CAE-systems which include engineering analysis aswell.

CAD/CAM/CAE-systems occupy special position among other systems and represent the industrial
technol ogies directed to the most important areas of product manufacturing. The impossibility of manufacturing
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a difficult high technology production (companions, the ships, planes, tanks, cars, various kinds of machine
tools and the industrial equipment, etc.) without CAD/CAM/CAE application is a generally recognized fact. The
same situation concerns the architectural constructions and their complexes[2; 3].

One of the lines of CAD development is based on the creation and perfection of software conglomerate
primary aimed at complete designing, manufacturing, running and recycling processes of any product. The
completeness also includes objects structure designed and manufactured with special equipment as well as
management of all technological processes, control of quality, packing, transporting and selling. Thus,
CAD/CAM/CAE-systems become more and more universal in application to various design problems, and their
computer toolset can beinvolved in architectural activity.

There is a considerable quantity of systems for architecture, interior design and building. All of them, to
some extent, can solve the whole complex of questions connected with human environment: architecture,
architectural constructions and architectural visualization; city planning, construction of roads, landscape
design; building, including al engineering communications;, design of interiors, in particular — public,
decoration of premises, €etc.

The leaders in this sphere are such products as
ArchiCAD (Graphisoft company) and AutoCAD (AutoDesk
company). The second case is about software for architecture
and building (AEC — Architecture, Engineering, Construction) —
a complex of special CAD based on AutoCAD. The newest
versions of ArchiCAD and Autodesk Architectural Desktop
support the intellectual three-dimensional model of a building.
However, a mass introduction of new architecture and building
technology is hindered with the “inheritance” of two-
dimensional files and paper drawings, which cannot be directly
used in the intellectual model of building.

As an example of the architectural project designed in
ArchiCAD environment, it is possible to consider the author’s
design decision of a gym for a private home ownership in
Konche-Zaspa in Kiev. The total area of the gym is 176,5 sq.
meters. Architecturally-planning decision consists of the central
input with subsidiary premises and functional zones in the right
and left wings of the building. In a central part of the building
the sanitary-and-hygienic block is located, which includes the
shower, bathrooms and mini-kitchen. In the left wing a gym
with training equipment and a childish sports zone is provided.
In the right wing the two rooms for visitors are planned. The
design of form-building elements is based on a glass and metal
combination. In the first design version a glass parallelepiped of
a building with faceted structure of a facade is “pierced” with
truss-shaped construction made of painted metal (Fig. 1). The
second and third design versions are implemented with fagade
of a volume-spatial structure like a crystal rock. This is an
elegant way to enter the gym into a natural landscape of
Konche-Zaspa. The differences of these design versions lie in
the artistic solution of entrance group, in the second design
version the greatness realized as monumental boulder is
underlined (Fig. 2). In the third design version the pathetic
realized in pyramidal top, integrated into a building “body” is
emphasized (Fig. 3). The structure of the entrance group is made

Fig. 3. Gym. Third design version of polished stainless stedd and visually “disappears’ in a
surrounding space, and pyramidal top isacomposition dominarnt.

Today the particular interest is represented by the projects on Revit platform. It is a system of a new
generation from Autodesk, based on the most advanced concept of “Building Information Model” (BIM). This
ideology has incorporated the latest achievements and technologies. as a matter of fact, it is a database and

Fig. 1. Gym. First design version

Fig. 2. Gym. Second design version
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imaging a design object. Drawing the levels and plans, over-heading and a roof, column and ladders placed in
certain places accompanies with automatic data recording of these elements in the general database of the
current project. Thus, al the elements of the model — the base, walls, roof, over-headings, windows, doors — are
parametrically connected and coordinated. Revit being based on the parametrical core is capable to co-ordinate
any changes in automatic mode: no matter, what part of the project is being worked by the user on — the model
view, drawing sheet, specification, section, plan etc. It is possible to request al needed information referred to
the current project, for example, views, sections, tables etc., which will be generated on the model of a building.
Thus, the different ways of representation of database contents are applied.

Among the author’s projects designed in the environment of Autodesk Revit, there is a modular set of
seats for the architectural environment of Kharkiv. The necessity of the seats creation, which can be used in any
city point, has predetermined the universality of the set and application of a modular design principle. The
complete set of modular seats assumes some variations: single, double and three-place benches, turning modules
for creation of I-shaped, s-shaped, u-shaped and other compositions, flowerbeds and urns, as the additional
options of the benches. Each variation of the complete set, despite to the capacity degree consists of the
following components: a concrete bearing, base made of stainless steel and bench sitting.

Fig. 4. Modular set of seats. Bus station

The width of a single variation of the modular set is 600 mm, double — 1200 mm, three-place — 1800 mm
accordingly. The similar parameters provide convenience of sitting for people with different constitution and
clothes when it goes about weather seasons. The depth of sitting is 480 mm, back slopeis 15 degrees, height of
armrests is 200 mm and all these values correspond to ergonomic reguirements. The structure of the modular set
of seats includes visible and invisible constructive elements. One of the visible dements of a modular set is
concrete bearing with the slots for transportation and installation convenience, as well as centering cones for
setting the right position of stainless steel base and fixing it relatively to the concrete bearing. The bearing
contains weld-in armature necessary for the connection of bearing and base, and for fastening the bench sitting
to the base.

Design of the complete set is based on a modular principle. A variety of components of the modular set
allows to create different compositions depending on a district configuration and to add complementary options.
It predetermines the universality of the modular set, its possibility to organize small bus station areain a form of
narrow double bench (Fig. 4), and large park area with the creation of a big circular composition with the
decorative flowerbeds (Fig. 5). Compositional expressiveness of the design solution of this set is based on a
proportional combination of rectangular elements. The modular set was developed for the city environment of
Kharkiv so the conception solution is close to the constructivism represented in many architectural monuments
of our city. And though the conception solution of modular set has the certain lines peculiar to the
constructivism, it also has a certain neutrality of shape. So, the application of this set in different city areas, for
example, city streets or park-avenuesis provided.

The CAD/CAM/CAE-systems are integrated with recent, but more and more popular direction of the
3D-printing generated by means of special printers. The 3D-printers are developed with the system of fast
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prototyping (Rapid prototyping, RP) [2] — the technologies of the fast “ prototyping”, creation of pre-production
model or working model of system for demonstration to the customer and control of the realization possibilities
[4]. The technology of the 3D-printing gets the increasing popularity in an architectural activity, putting at new
level the implementation and production of the separate elements of architectural constructions as well as the
whole town-planning. A special cement structure for the 3D-printing, developed by the group of engineers of
the British University of Loughborough, allows creating the constructive and decorative elements of various
morphological configurations. Layer-wise building-up of enhanced cement structure facilitates a considerable
simplification of construction works and the finished concrete products, if necessary, can be updated with
painting and decoration [5].

The technology of 3D-printing “Contour Crafting” (author Berok Koshnevits) patented in the USA in
2009, assumes the printing of building structure “on a turn-key basis’ in the near future. It means printing
bearing structures with installed engineering communications, painted and decorated premises, the elements of
the sanitary equipment and so on. The branch of South Californian University specially created by department
of NASA isin process of realization of this project. Unlike futuristic “ Contour Crafting”, 3D-printer WinSun of
Shanghai Company Shanghai WinSun Decoration Design Engineering Co is the pragmatic and utilitarian
solution. WinSun represents the device with the overall dimensions of 10x40x6 meters, capable to print the
house less, than for 24 hours [5], that is, developer's statement. The company portfolio has dozens of
architectural and interior projects made with 3D-printing technology, thus, it is possible to assume that in future
the 3D-printing will surpass traditional ways of building, and methodological bases of architecture will
replenish with new algorithms of projects realization in an architectural activity.

Fig. 5. Modular set of seats. Parkland

Asthe example of complex object of design and architectural activity made by means of 3D-printing, it is
possible to consider the design solution of metal bridge. A prototype presented by the Netherlands Company
MX3D in autumn 2015. A distinctive feature of this company lies in its 3D-printing automatic manipulators
with the tools for extruding and welding the metal, instead of traditional “boxes for printing”, limiting the object
overall dimensions. Thus, there is a possibility of free spatial manipulation in the course of creation of the form,
its morphological structure and construction of different sizes [5]. For the today technology of the 3D-printing
the direction in filling the body-spatial environment becomes more and more popular, passing from
experimentally-pilot devices to the industrial complexes focused on industrial technologies of realization of
design objects, architecture and town-planning.

The most interesting development prospect of CAD-systems, in an architecture context, is creation and
perfection of the centers of a virtual reality for PLM. Product Lifecycle Management — is the process of
managing the entire lifecycle of a product from inception, through engineering design and manufacture, to
service and disposal of manufactured products [6]. Virtual reality technologies are used in design of
complicated system products (aircraft, cars etc.); visualization of complex architectural solutions; planning of
urban development (urban planning); that is where the concept development needed, coordination of
components and, even, testing (up to reception of virtual operating experience) should be spent long before the
stage of a physical prototype creation. The systems of virtual reality (immersion centers, lat. Immersio —
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immersing) are also used for effective demonstrations to the persons — decision makers: investors, customers,
focus groups of experts, etc [7].

By the same principles can be developed architectural designing and modelling, when a special system
software: Autodesk Revit, ArchiCAD, Autodesk AutoCAD architecture and other software packages are
integrated in VR, thus, there is a possibility of interactive virtual prototyping of cities, areas, buildings and
interiorsin real scale with the subsequent 3D-visualisation of the design data. A special efficiency of application
of VR technology can be shown in the process of adaption of architectural construction/complex with the
personified city environment that is one of the main, defining architect’ s tasks. VR technology allows estimating
the designed building from those or other foreshortenings of a district landscape and on the contrary assists in
consciousness of the reality from a projected construction.

Thus, the development prospects of CAD/CAM/CAE-systems assume full integration with a virtual
reality. In other words, the complete set of the software delivery basically will include “immersion modul€’,
with the corresponding equipment (helmets of a virtual reality, 3D-points, gloves with the tactile sensors,
special joysticks, etc.). With their help projector can adapt designed object in the corresponding environment.
The architect, for example, can “put” the designed building in the urban environment of Kharkiv, in 77,
Sumskaya Street, and virtually estimate the real merits and demerits of the exterior walk round of the
construction on perimeter, and visit floors and premises of the interior. These technol ogies are the future of the
design process.

The phenomenon of the digital revolution formed the basis for the prevailing majority of innovative
developments in various spheres of human life, including architecture and design. These include
CAD/CAM/CAE-systems, technologies of 3D-printing and virtual reality, as well as other innovative processes
that, in the current globalization and post-industrial economy, are a strategic resource for the devel opment of
architecture and design. The variety of these developments and the rapid pace of their implementation determine
the necessity to clarify and specify the innovations in the context of interdisciplinary interaction of architecture
and design. This process is aimed at the formation of project-methodological base that can integrate such
technol ogiesinto the profession, apply them as design principles and predict their results.

4. Conclusions

The CAD/CAM/CAE-systems combined with the technologies of 3D-printing and virtual reality open a
lot of new design possibilities of creation design ideas and their effective implementation in application to
architectural activity and design practice. Given in the scientific article examples, supported with the
appropriate theoretical studies, illustrate the convergence of technologies and design achievements from various
industrial sectors. The variety of professional software and its rapid development must be mentioned as well, in
some cases — the subsequent transformation into the new innovations, in others — the disappearance from the
scientific field, both temporary and final. Therefore, further clarification of these processes is necessary, as well
as determination of their structural components and formulation of application algorithms in architectural and
design practice, which requires theoretical comprehension, scientific analysis, reasoned conclusions and
approbation in the design process.
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CAD/CAM/CAE-CUCTEMM B TU3AMHI APXITEKTYPHOI'O CEPEJIOBUIIA

Anomeuin. CAD/CAM/CAE-cucmemu 3atimaroms 0cobnuge noiojicents ceped THUuxX CUucmeMm, OCKilbKU npedcmagisioms
iHOycmpianvhi mexnonozii, be3nocepednbo cnpamosani Ha Haubinbw eaxcausi oonacmi mamepianvho2o eupobnuymea. Coo2o0Hi
3A2ANbHOBUZHAHUM (DAKMOM € HEMONCIUBICMb BUSOMOBNEHHS CKAAOHOL HAYKOMICmKOT npodykyil (cynymuuxkie, kopabnis, 1imakis,
MAHKIG, A8MOMOOINIE, PI3HUX GUOIE 6ePCMAMIE | NPOMUCTIOB020 YCmamKyeanHs i in.) 6e3 sacmocysannss CAD/CAM/CAE-cucmenm,
He Kadcyuu npo apXimexmypHi cnopyou ma ixui KOMNieKcu.

Ooun i3 nanpsimkie possumky CADICAM/CAE-cucmem rpynmyemvcs Ha cmeopeHHi | 600CKOHANEHHI NpOSPAMHUX
KOH2NOMEPAmi6, OCHOBHE 3A80aHHS AKUX NOALAE 8 3a0e3nedenHi NOBHICMIO 3a6epuieH020 Npoyecy po3poOKU, BUSOMOGIIEHHS,
excnyamayii ma ymunizayii 6y0v-sikoeo 00 ckma. Camo co6or0 3p03yMino, wo 00 NUMAHb 3a6EPULEHOCTT HANEHCAMb PO3POOKA
KOHCmMpYKYii 06’ €kma i ochawjentst Onisl 1020 8UCOMOBIeHHs, YAPAGIIHHA BCIMA MEXHONOSIYHUMU NPOYecamu npu UpoOHUYMEi
00’ eKma, KOHMPOIb U020 AKOCMI, YNAKOGKU MA MPAHCNOPMYEAHHs, a makodxic oo peanizayis. Taxum uunom, CAD/CAM/CAE-
cucmemy cmaiomo yce Oinbul YHI6EPCATLHUMU 6 3ACMOCY8AHHT 00 PIZHUX NPOEKMHUX 3460aHb, A HAOAHUL HUMU KOMN I0MepHUll
iHcmpymenmapiii modice 6ymu 3a0isHuil 8 apXimeKmypHiil OisIbHOCHI.

Haiiyixasiworo  nepcnekmueoro  pozsumky CADICAM/CAE-cucmem, 6 kommekcmi apximekmypu, € CMEOPeHHs i
600CKOHaNeHHs: yenmpie eipmyanvhoi pearvnocmi ons PLM (Product Lifecycle Management). Texwonocii gipmyanvhoi
PeanbHOCHE  GUKOPUCMOBYIOMbCS NPU  NPOEKMYBAHHI CKIAOHUX cucmemHux npodykmie (asiayis, asmomobini mowo) O0ist
BI3YAI3AYLT KOMNIEKCHUX apXiMeKmypHUX pitiens, npu nianyseanti pozsumky micm (Urban planning), moomo mam, de pospobaeni
KOHYenyii, y8' A3Ka KOMNOHeHmi6 | Hagimb mecnyganist (axc 00 OMPUMAHHSL GIPMYALbHO20 00C8IOY eKCRIAYAmMAayil) nosuHHi 6ymu
nposeoeni 3400820 00 emany CmeopenHst i3utHO20 NPOMOMuny .

Omoice, ocobrusa eghexmusnicmo 3acmocysanns mexnonozii VR nposigasiecmocs 6 npoyeci npucmocyganhs apximexmypHoi
cnopyoulkomnaexcy 3 nepcoHighiko8aHuM MiCLKUM cepedosuujeM, Wo € OOHICIO 3 20I106HUX, BUSHAUATLHUX 3A60AHb NPOEKMAHMA.
Le 0o360n€ oyinumu, K CNpULIMAEMbCA CRPOEKMOBAHA OYOI6Isl 3 MUX 4u [HWUX PaKypcie aanowagmy micyegocmi i HABNAKU,
Cnpusie yc8i0oMIeHHIO OICHOCI 3 NPOEKMOBAHOT CROPYOU.

Knwwuosi cnosa:. apximexmypa, 3D-moodens, 3D-moodenosanns, 3D-0pyx, CADICAM/CAE-cucmemu, eipmyanvha
peanvHicmp.
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