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COMPARATIVE CHARACTERISTICS OF FLOURS USED AS A FUNCTIONAL 

COMPONENT IN BAKERY PRODUCTS 
 

Zhivka Goranova, PhD, Chief Assistant 
Institute of Food Preservation and Quality, Plovdiv, Bulgaria 

e-mail: jivka_goranova@abv.bg 
 

Abstract 
The purpose of this study was to determine the chemical and fatty acid composition 

of wheat flour type 500, wholemeal einkorn flour, and wholemeal oat flour, as well as their 
antioxidant potential. In the whole grain flours analyzed, the share of unsaturated fatty 
acids prevailed, with wholegrain spritz flour at 76.01% and oatmeal at 70.78%. The 
dominant monounsaturated fatty acid in all types of flours is oleic acid, which enters the 

-9 fatty acids, and from polyunsaturated fatty acids dominates the 
-6. Wholemeal einkorn flour was found 

to have the highest antioxidant capacity (260.34 mMTE/g), larger than wholemeal oat flour 
(12.03 mMTE/g) and wheat flour type 500 (3.47 mMTE/g). It is apparent from the chemical 
composition data obtained that the whole grain flours of einkorn and oat analyzed are a 
good source of nutrients, therefore suitable for the development of functional foods. 
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EFFECT OF PROCESS CONDITION ON THE COLOUR CHANGE 
OF CHICKPEA EXTRUDATES 

 
assistant Teodora Angelova1, Chief Assistant Zhivka Goranova PhD2 

1  
2 Drouzhba Str., e-mail: tedy_ang_1@abv.bg 

2 Institute of Food Preservation and Quality, 4000 Plovdiv, 
154 Vasil Aprilov Blvd., e-mail: jivka_goranova@abv.bg 

 

Abstract 
Chickpeas (Cicer arietinum 

Institute of Plant Genetic Resources "Konstantin Malkov", Sadovo, were used for the 
experimental research. Chickpea semolina was extruded in a laboratory single screw 
extruder Brabender 20DN with screw diameter of 19 mm and die diameter of 4 mm. The 
extrudates were finely ground using a laboratory hammer mill. Effect of extrusion cooking 
conditions (moisture content, barrel temperature, screw speed, and feed screw speed) on 
the colour change of the extrudates was studied. The colour of the extrudates was 
measured with a colorimeter Colorgard 2000, BYK  Gardner Inc., USA. Response 
surface methodology with combination of moisture content (17, 20, 23, 26, 29%), barrel 
temperature (140, 150, 160, 170, 180°C), screw speed (130, 150, 170, 190, 210 rpm), and 
feed screw speed (20, 35, 50, 65, 80 rpm) was applied. Feed zone temperature and 
kneading zone temperature were kept constant at 100 and 150°C, respectively. Screw 
compression ratio was 3:1. The values of the total color difference of the obtained 
extrudates vary from 2.3 to 5.23. The linear effect of the feed screw speed has greatest 
influence on the total colour difference, followed by the square effect of the moisture 
content of the chickpea semolina. 

Key words: extrusion, colour change, chickpeas, response surface methodology 
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 X1 X2 X3 X4 
- 

 
(W, %) 

 
( , ºC)  

(N, rpm) 
 

(n, rpm) 
1 -1 -1 -1 -1 20 150 150 35 2.66 
2 1 -1 -1 -1 26 150 150 35 2.44 
3 -1 1 -1 -1 20 170 150 35 2.31 
4 1 1 -1 -1 26 170 150 35 2.58 
5 -1 -1 1 -1 20 150 190 35 2.73 
6 1 -1 1 -1 26 150 190 35 2.63 
7 -1 1 1 -1 20 170 190 35 2.32 
8 1 1 1 -1 26 170 190 35 2.63 
9 -1 -1 -1 1 20 150 150 65 3.37 

10 1 -1 -1 1 26 150 150 65 2.83 
11 -1 1 -1 1 20 170 150 65 3.25 
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12 1 1 -1 1 26 170 150 65 2.89 
13 -1 -1 1 1 20 150 190 65 5.23 
14 1 -1 1 1 26 150 190 65 4.07 
15 -1 1 1 1 20 170 190 65 4.10 
16 1 1 1 1 26 170 190 65 4.45 
17 -2 0 0 0 17 160 170 50 3.35 
18 2 0 0 0 29 160 170 50 3.89 
19 0 -2 0 0 23 140 170 50 3.08 
20 0 2 0 0 23 180 170 50 2.74 
21 0 0 -2 0 23 160 130 50 2.45 
22 0 0 2 0 23 160 210 50 2.88 
23 0 0 0 -2 23 160 170 20 2.30 
24 0 0 0 2 23 160 170 80 3.42 
25 0 0 0 0 23 160 170 50 2.43 
26 0 0 0 0 23 160 170 50 2.43 
27 0 0 0 0 23 160 170 50 2.44 
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 5.23. -

190 min-1  min-1. 

L* 
- L* 
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(ANOVA-
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 3  4 1
2 3 4                              (3) 

*  
 

 

 
-

 
 

 
 

 

    

F- 
 

P- 
 

 81.3528     
X1 -2.41309 1 0.0057 0.04 0.8404 
X2 -0.5386 1 0.1855 1.38 0.2634 
X3 -0.0709 1 1.8648 13.84   0.0029* 
X4 -0.1324 1 6.1307 45.50   0.0000* 
X1X1 0.0356 1 2.1888 16.24   0.0017* 
X1X2 0.0054 1 0.4193 3.11 0.1032 
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X1X3 0.0003 1 0.0039 0.03 0.8676 
X1X4 -0.0027 1 0.2426 1.80 0.2045 
X2X2 0.0014 1 0.4351 3.23 0.0975 
X2X3 -0.0003 1 0.0495 0.37 0.5557 
X2X4 -0.0001 1 0.0023 0.02 0.8992 
X3X3 0.0002 1 0.1419 1.05 0.3250 
X3X4 0.0011 1 1.6835 12.49   0.0041* 
X4X4 0.0006 1 0.3623 2.69 0.1270 
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 2  
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- -
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CARROT LEAVES AS A FUNCTIONAL COMPONENT IN SPONGE CAKES 
 

Zhivka Goranova, PhD, Chief Assistant 
Institute of Food Preservation and Quality, Plovdiv, Bulgaria 

e-mail: jivka_goranova@abv.bg 
 

Abstract 
This study analyzes the possibility of the recovery of carrot by-products, the 

application of which in confectionery in Bulgaria is almost unknown. Eggs, sugar, wheat 
flour and fats are essential components and have a significant impact on the quality of 
bakery products, giving them high energy value without containing particularly valuable 
biologically active ingredients. In the experimental work, flour obtained from dried and 
ground carrot leaves was used in quantities of 10% and 20%. The control cake has a 
lower specific gravity of the batter (0.75±0.01) and a higher volume (255.00±10.00) and a 
porosity (64.22±1.23) compared to articles containing carrot leaves. The descriptive 
sensory analysis provides a comparative characteristic of the newly obtained cakes and 
the control cake. The sensory assessment took into account the positive influence of 10% 
carrot leaves on the softness of the crumb, the size and uniformity of pores, the taste of 
the cake. From the experiments carried out and the results processed, it is demonstrated 
that carrot leaf flour can be used as a functional component improving the quality of the 
resulting sponge cakes. 

 
Keywords: sponge cake, carrot leaves, physical characteristics, sensory analysis. 
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 1 
 

   
 

2 0,75±0,01 0,79 ± 0,01 0,82 ± 0,01 

, [cm3] 255,00±10,00 230,00±8,22 195,00±10,55 
 [cm3/g] 3,92±0,11 3,53±0,10 3,00±0,11 

, [%] 64,22 ± 1,23 61,82 ± 2,11 60,11 ± 1,65 

[%] 325,21±3,17 306,20±2,53 291,34±1,19 

[%] 25,39±0,01 30,25±0,01 28,17±0,01 
1  (p  0,05). 
2 22,00  0,5  
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DEVELOPMENT OF MARKET PRICES WHEN RENTING 
OF AGRICULTURAL LAND IN NORTHEASTERN AND NORTHERN CENTRAL 

BULGARIA FOR THE PERIOD 2010 - 2019 
 

Eng. Ivelina Radovanova 
Agricultural Academy - IPAZR "N. Pushkarov" 

e-mail: radovanova@abv.bg 
 

Summary 
The agricultural land, globally, is a type of real estate. It is the basis of everything, 

one of the most important and valuable resources, which is used in many areas: 
agriculture, rental, manufacturing, business, investment, ecology, construction, mining and 
many others. The land - arable and uncultivable, stands in every aspect of our lives. 
Hence the great interest in the state and development of the market and market prices for 
renting (rent) of agricultural land in Bulgaria, the same applies to any country in the world. 
The annual rent is important for tenants, users and for the final owners of land - individuals 
or legal entities, for government institutions, etc. 

The market and prices for renting agricultural land in Bulgaria have developed at 
different and variable rates over the last 10 - 20 years. Practically, we can talk about an 
active and free market, about rental prices of arable land in our country after 2010, which 
is several years after our accession to the European Union. 

Bulgaria is divided into two main statistical zones, one of which is "Northern and 
Southeastern Bulgaria" and includes four statistical regions. Only two of them will be 
studied in the development, as well as their respective total nine areas. The North Central 
Region includes five districts: Veliko Tarnovo, Gabrovo, Razgrad, Ruse and Silistra, and 
the North-East District includes four districts: Varna, Dobrich, Targovishte and Shumen. 

This article examines the development of "annual rental market prices per decare of 
agricultural land" in the regions "Northeast" and "North Central", from the statistical zone 
"North and Southeast Bulgaria", for the period from 2010 to 2019 inclusive. The 
development and rate of change of the annual rental price per decare of agricultural land 
during the last ten years has been studied in detail, using data from the National Statistical 
Institute of the Republic of Bulgaria. 

Key words: rent, annual rent per decare of land in Bulgaria, market rental prices, 
rent of agricultural land, arable land market, real estate, market for rent of agricultural land, 
Northeast region, North Central region. 
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

23 30 34 38 41 42 44 46 48 48

25 32 38 42 45 47 48 50 52 53

19 22 29 34 38 40 42 44 47 49

25 33 41 46 50 52 53 57 58 59

23 28 33 39 43 45 47 49 50 51

9 11 14 14 15 17 17 18 20 12

22 31 38 45 49 54 54 57 59 62

23 29 36 43 47 49 50 53 55 57

36 48 66 64 67 70 71 77 78 78

40 50 53 58 61 63 64 67 69 69

25 32 43 49 51 53 54 56 58 58

61 74 73 77 80 82 85 87 91 87

21 25 29 35 39 38 41 42 43 45

21 28 35 40 45 46 45 49 50 54

15 22 28 29 31 31 32 34 35 36

13 18 20 21 23 24 25 29 30 30

13 15 15 16 18 20 22 27 29 29

13 20 22 24 26 27 26 31 31 31
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

24 30 36 39 43 44 44 47 50 49

25 32 38 42 46 48 48 51 53 54

19 22 29 34 39 41 42 45 48 50

25 33 42 46 50 53 54 57 59 60

23 29 33 39 43 45 47 49 51 53

9 11 14 14 16 17 17 18 20 26

22 31 38 45 49 54 55 58 59 63

23 29 36 43 47 49 51 53 55 58

36 48 66 64 67 70 71 77 78 79

41 50 54 59 62 64 65 68 70 69

25 32 43 49 51 53 55 56 58 59

61 74 73 77 80 82 85 87 91 87

21 25 29 35 39 38 41 42 43 45

21 28 35 40 45 46 45 49 50 55

15 22 28 29 31 31 32 34 35 37

14 19 21 23 25 26 26 32 32 31

13 15 15 17 19 21 23 28 30 30

14 20 23 25 27 28 27 31 32 32

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

12 13 18 16 17 18 15 16 16 23

14 15 22 20 20 20 15 16 18 24

12 11 17 22 17 20 22 15 15 37

19 19 23 29 29 22 12 12 20 25

23 19 23 25 29 34 15 14 17 22

10 10 8 10 9 14 12 9 - 5

25 - 27 65 - 9 7 10 8 21

18 25 .. 10 37 34 - 16 13 24

- - - 43 43 8 9 11 40 53

11 18 23 25 27 37 11 25 34 12

19 20 20 15 8 8 9 22 8 11

7 27 17 8

12 10 20 31 36 52 12 31 59 24

7 20 28 20 19 23 11 16 7 9
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NEW THEORETICAL STATEMENT FOR POTENTIAL ASSESSMENT OF 

AGRICULTURAL LAND IN BULGARIA 
 

Eng. Ivelina Radovanova 
Agricultural Academy - IPAZR "N. Pushkarov " 

e-mail: radovanova@abv.bg 
 

 
Abstract 
The valuation of agricultural land is a type of real estate valuation and according to 

the goals and tasks it solves, it is quite a difficult and complex matter. In our country for 
evaluation and categorization of agricultural lands is adopted "Methodology for work on the 
cadastre of agricultural lands" (E. Petrov et al., 1988). The agrarian reform that took place 
in our country after 1993 is based entirely on it, as the lands are categorized under 
conditions without irrigation. Our national system provides for an up-to-date relative 
assessment (rating and categorization) of agricultural land under active land use, using 
their characteristics through parametric methods. However, there is no concept of potential 
assessment, which is based on the potential of the same characteristics, using the 
appropriate parametric methods. It should be noted that FAO, the EU and world science, 
consider the suitability of land for land use in two aspects: current and potential suitability, 
which leads to current and potential assessment. To date, theoretical and practical 
methodology for potential assessment of agricultural land in Bulgaria is not known to be 
published. 

The main purpose of this study is to present a theoretical statement about new 
approaches (methodology) for potential assessment of agricultural land in Bulgaria. This 
theoretical methodology and the approaches in it further develop and build on the existing 
one in our country, and is the basis of my dissertation on the topic "Modern approaches for 
potential assessment (evaluation and categorization) of agricultural land in Bulgaria." 

 
Key words: theoretical approaches for potential valuation of agricultural land, 

potential valuation, potential valuation of agricultural land, method for potential valuation, 
agricultural land, approaches for potential valuation. 
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4. FAO, 2001, Indicadores de la calidad de la tierra y su uso para la agricultura 

sostenible y el desarrollo rural. Boletín de tierras y aguas de la FAO No 5. Food 
and Agriculture Organization of the United Nations, Rome. Italy. 
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GJ/t 18,88 24 

GJ/t 17,43 21,6 

t/m3 0,58 0,72 

t 
m3/t 2,9 3,9 

t Kwh/t 160 184 

 
GJ  

 

   

m3/GJ 0,17 0,17 

GJ kwh/GJ 9,2 8,5 

/GJ/km 0,19 0,15 
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WIND EROSION ON THE TERRITORY OF KAVARNA MUNICIPALITY 
 

Avgusta Stepchich* 
*Institute of Soil Science, 

astepchich@yahoo.com 
 
Abstract 
The territory of Kavarna municipality is characterized by a high share of agricultural 

land - 87.2% of the municipal area. This is about 30% more than the national average. The 
potential of agricultural land is based on the creation of a strong and modern agricultural 
sector. The immediate proximity of the territory to the Black Sea, the flat character of the 
territory, the degree of forest cover and the strong northern winds create preconditions for 
the development of wind erosion. Its manifestation can lead to loss of fertile soil and 
reduced profits in terms of culture. 

Data on the soils on the territory and on the wind erosion are collected from the soil 
characteristics 
using the Universal Wind Erosion Equation (WEQ). From the obtained results conclusions 
are made about the condition of the soils. 

 
Key words: soils, wind erosion, WEQ, agricultural land 
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(Rousseva et al., 2010). 
 

 
 

 

 
 

1  >0 >=125 
2  125>=150 
3  150>=200 
4  200>=275 
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 (%) (%) (%) 
I-
(t/ha y) 

1  38,52 57,25 4,23 85 
2  38,53 54,50 6,98 85 
3  44,44 47,30 8,26 200 

4  39,35 52,65 8,00 85 

5  36,61 52,72 10,66 85 

6  42,24 50,36 7,40 200 

7  40,12 50,20 9,67 200 

8  44,63 48,97 6,40 200 

9  41,78 53,11 5,11 200 

10  35,35 56,98 7,67 85 

11  39,00 52,50 8,50 85 

12  42,93 51,55 5,52 200 

13 -
 56,15 38,02 5,83 200 

14 -
 55,56 38,06 6,38 200 

15 -
 51,90 39,66 8,43 200 

16 -
 54,93 38,99 6,08 200 

17 -
 51,25 42,46 6,29 200 

18 - 
 50,46 46,72 2,82 200 
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19 -
 47,16 46,98 5,87 200 

20 -
 50,63 44,95 4,42 200 

21 -
 51,21 39,58 9,22 200 

22 -
 52,43 40,50 7,07 200 

23 -
 31,92 55,45 12,63 85 

24 -
 50,80 45,11 4,09 200 

25  46,95 40,98 12,08 200 

26  46,54 45,56 7,90 200 

27  68,27 23,29 8,44 200 

28 -  48,80 41,23 9,97 200 
29  33,34 57,43 9,23 85 

 

 
 

 

 
 

 

 
-  

-
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WATERS SAVING METHODS FOR PRODUCTION 
PEPPER   

 
Vesela Petrova  Branicheva, assoc. prof. PhD., Emil Dimitrov, PhD student 

Sofia. vessi1@abv.bg 
 
Abstract 
Fields studies were conducted in 2020 on the territory of the experimental field 

Chelopechene to Institute of Soil Science, Agricultural technology and Plant protection "N. 
h 

different irrigation regime optimal and reduced for irrigation pepper; V1 - surface drip 
irrigation - 100% irrigation rate; V2 - surface drip irrigation - 50% irrigation rate; V3  use 
mulch, V4 - non-irrigated option.Drip irrigation and fertigation N15P8K15 tehnology is use for 
pepper irigation. Reduction the irrigation rates by 50% a reduction in yield by 47 %, and 
can be used when have water deficit. 

Keywords: technologies for irrigation, pepper, irrigation regime. 
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-

Popova, Z., Ivanova, 
M., Dimitrov, E., Varlrv, Iv. (2018).; Nikolova, Ts., Yordanova, M., & Petrova, V. (2019). 

-
-

(Bazitov, 2010). 

. (Mitova, I., L. Nenova and N. Shaban. (2017)).  
-

-

 

Georgiev, D., Y. Gerinski (2015)). 
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2. 
 

 
 

 
% 

 
 

-
 

% 
 

% 
 

% 

0  28 1,63 5,00 0,00 0,098 0,156 
35  45 1,32 5,30 0,00 0,089 0,101 
61  71 1,00 5,70 0,00 0,060 0,000 
95  105 0,35 5,85 0,00 - - 
120  130 - 6,90 1,89 - - 

 
 

  
 

 

  

1.). 
 

 
 
 
 
 
 
 
 

 

 2020  
 

 

 
-

 35 
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 IV V VI VII VIII IX  
2020 322.75 500.25 581.00 670.25 652.50 592.25 3319.00 

1960-2020 - - - - - - 3108.05 
 

 
-

mm - - 
-

 
 
 
 
 
 
 
 
 
 
 

 
 

-  
 

 
- 

19,60 -
 

 
 

 
 (mm)  

  
 

 
 IV V VI VII VIII IX  

2020 11.9 20.0 19.3 55.0 56.8 34.0 196.9 
1960-2020 - - - - - - 348.25 
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1 100 % m N15P8K15 19 12 228 440 196,7 
2 50 % m N15P8K15 19 6 114 320 196,7 
4  N15P8K15 12 9 108 248 196,7 
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 ±Y %  

1  4420 St. 
2  2340 - 2080 - 47 +++ 
3  6250 + 1830 + 30 +++ 

     1% = 763 kg/dka             0,1% =  996kg/dka 
 

-

 
 

 
1. -

97.20% (196,20 mm - - 

 
2. 

 
3. - -

15P8K15  6 250 kg/ - 
2  
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2. Georgiev, D., Y. Gerinski (2015). Certain aspects of the designing process of drip 
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METHODOLOGICAL APPROACH TO MONITORING POPULATIONS OF 
THE INVASIVE ALIEN SPECIES IMPATIENS GLANDULIFERA ROYLE 

 
Mira L. Georgieva, Plamen Glogov 

Forest Research Institute, Bulgarian Academy of Sciences 
 

Corresponding author: mirageorgieva@abv.bg 
 

Abstract 
The aim of the present study is to analyze various scientific aspects of monitoring 

studies related to Impatiens glandulifera and to propose a methodological approach for 
annual collection and analysis of an optimal set of comparable data from the sites of the 
invasive species. The study included data from studies of I. glandulifera populations with a 
50-meter strip on both sides of the Iskar River (Area of Action) in the Gorge between the 
Plana and Lozenska Mountains, which connects the villages of Pancharevo (coordinates 
42°35'10.9"N, 23°25'31.1"E) and Lower Passarelle (coordinates 42°32'17.3"N, 
23°29'57.6"E). In developing the methodological approach, good practices from the 
application of such European and national documents have been used. The presented 
methodological approach for monitoring the invasive alien species Impatiens glandulifera 
allows monitoring at different levels - population and phytocenotic changes in biodiversity 
that this species provokes. The independent assessment offered by the various indicators 
- morphological indicators, growth dynamics and plant communities allow on the one hand 
to choose an appropriate method in case of need for more limited monitoring studies of 
invasive species populations and on the other - to check the results by comparability of the 
results obtained on the basis of other methods. 

 
Key words: methodology, monitoring, invasive alien species, Impatiens, indicators 
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Reynoutria sp.) (LIFE09 NAT/IE/000220 BLACKWATER 
SAMOK, 2015). 

-06-

Impatiens glandulifera 



29 INTERNATIONAL SCIENTIFIC CONFERENCE FOR DOCTORAL STUDENTS AND  
POSTDOCTORAL STUDENTS - June 17 and 18,  2021,  Sofia  

 

- 86 - 

 

I. glandulifera

(Georgieva, 2021). I. 
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1 42°34'03.5"N 
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 -
 

-
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-
90% 35% II 10 

2 42°34'2.076''N 
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ria × 
bohemic

a) 
4           

 
5.2. 

Impatiens glandulifera 



29 INTERNATIONAL SCIENTIFIC CONFERENCE FOR DOCTORAL STUDENTS AND  
POSTDOCTORAL STUDENTS - June 17 and 18,  2021,  Sofia  

 

- 89 - 

Georgieva, 2021): 
 -  I. 

glandulifera
Impatiens glandulifera 
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Impatiens glandulifera
a  
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1.1 2.3 8 0.013 190.8 44  : 
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42°34'04.5"N 
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. 
1.2 2.5 13 0.01 190.8 44  
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2.1 2.3 11 0.008 195.7 12  

2.2. 2.2 12 0.006 195.7 12  

2.3 2.4 13 0.009 195.7 12  

3.1 2.3 9 0.01 212.2 23  

3.2 2.2 7 0.01 212.2 23  

3.3 2.3 5 0.012 212.2 23  

4.1 2.3 1 0.008 200.9 25  

4.2 2 12 0.008 200.9 25  

4.3 2.3 14 0.004 200.9 25  

5.1 2 12 0.009 230.7 17  

5.2 1.8 8 0.008 230.7 17  

5.3 1.9 9 0.005 230.7 17  
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 IMPATIENS GLANDULIFERA ROYLE 
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dioica 
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5% Carex sp. 
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9.7 44.5 53.8 184.7 96.3 193.5 

10.2 41.2 70.7 207.9 82.5 187.7 

12.1 26 58 133.6 179.6 164.6 
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Braun-Blanquet (1964). 
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I. glandulifera. 
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No IMPATIENS 

GLANDULIFERA ROYLE 

 20-   

 27-   

 Braun-Blanquet) 
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74''N 
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 I II III I I-II I 
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 35% 
 10% 7% 
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Acer pseudoplatanus (c) 1 
Aegopodium podagraria 1 1 
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Agrostis stolonifera 1 
Agrostis stolonifera 1 
Alliaria petiolata 1 
Allium carinatum r 
Anemone ranunculoides + 1 
Anthryscus silvestris + + 
Arabis turrita + 
Arctium lappa + 
Artemisia vulgaris + + + 
Asplenium trichomanes + 
Bromus molis + 
Calystegia sepium + + 
Cardamine amara 1 + 
Cardamine bulbifera 1 
Cardamine hirsuta + 
Carex acutiformis 3 
Carpinus betulus (b) + 
Chelidonium majus + 
Chrysosplenium 
alternifolium      + 

Cichorium inthibus + 
Clematis vitalba (b) + 
Conium maculatum + 
Convolvulus arvense + 
Cornus sanguinea (b) + 
Corydalis cava + 
Cystopteris fragilis + 
Dactylis glomerata + 
Deshapmpsia caespitosa + 
Epilobium hirsutum 3 + 
Equisetum arvense + 
Equisetum palustre + 
Erigeron acer + 
Ficaria verna 1 1 + 2 2 
Filipendula ulmaria + 
Fraxinus ornus (c) + 
Galium aparine 1 1 + 2 
Galium sylvaticum 1 1 
Geranium macrorhizum 1 
Geranium robertianum + + + 
Geum urbanum + 
Humulus lupulus + 
Impatiens glandulifera 4 3 5 3 3 3 
Isopyrum thalictroides + 
Juncus effussus 1 + 
Lactuca seriola 2 
Lamium garganicum + 
Lamium purpureum 1 
Lolium perenne + 
Lunaria rediviva + + 
Luzula lulzuloides + 
Lythrum salicaria 1 
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Melica uniflora + 
Mentha longifolia + + 1 
Mycelis muralis + 
Myosotis palustris + 
Myosoton aquaticum + + 
Petasites hybridus 1 3 2 
Phalaris arundinacea 2 2 
Scolopendrium vulgare + 
Plantago lanceolata + 
Poa nemoralis + 
Polygonum aviculare + 
Polypodium vulgare + 
Potentilla reptans + 
Potentilla mycrantha + 
Primula veris + 
Prunus avium (c) + 
Prunus cerasifera (b) 2 
Ranunculus acris + + 
Ranunculus repens 1 
Rorripa amphibia + 
Rubus caesius 1 1 2 1 
Rumex conglomeratus + + 
Salix alba (a) 3 
Salix alba (b) 2 
Saxifraga rotundifolia + 
Scirpus sylvaticus 4 
Chondrilla juncea + 
Scrophularia umbrosa + 
Solanum nigrum 1 
Stachys sylvatica 1 + 
Stellaria media 2 1 1 
Sisymbrium officinale + 
Taraxacum officinale + 
Typha latipholia 1 
Urtica dioica 2 1 2 1 2 
Verbascum phlomoides + 
Veronica beccabunga + 
Vicia tenuifolia + 
Viola odorata + 

 - -  -  
 1 2 1 
 2 1 1 

 1 

       

       

       
b) c) 

 - - 
 -  -  
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SCANDINAVIAN DESIGN IN CHILDREN'S ENVIRONMENT 

 
Martin Demirdjiev, Prof. Dr. Vaska Sandeva, Prof. Dr. Katerina Despot 

Goce Delcev University  Stip, R. N. Macedonia 
Department of Architecture and Design 

Krste Misirkov b.b. P.O. Box 201 Stip 2000, N. Macedonia 
e-mail: vaska.sandeva@ugd.edu.mk 

 

Abstract 
Scandinavian design at its very appearance associated with modesty, natural 

materials and calming elements throughout the interior. Utilizing its beauty, charm and 
comfort for the youngest and allowing them to grow in such an interior and acquire the 
characteristics that this style brings, we can assume what kind of person it will be later in 
life. It is an honor to work for children. 

 
Key words: design, nature, children, features 

 

Form must have a content, and that content must be linked with nature. - 
Alvar Aalto 

 
Introduction 
The design changes every day, every day we face new achievements and changes 

in the interior design, but the pieces of furniture designed by the incredible Scandinavians 
are still irreplaceable. This style also undergoes changes but the red line has never been 
crossed, nature is never excluded from this style and the characteristics it always carries 
with it. Growing up in a Scandinavian-style environment is the best thing that can happen 
to children at an early age. Getting to know the nature around you expressed through 
handicrafts and design solutions from the greats of design is a great benefit for all children. 

 
Guidelines for getting Scandinavian design intended for children's 

environment 
Across the globe, Scandinavian design is influencing interiors and the way we think 

about decor and style in our homes. Simplicity, minimalism and functionality is what sets 
the Scandinavian style apart from other design movements, and although it grew in the 
five Nordic countries, the whole world now wants a piece of it. Emphasizing form, quality 
and function, Scandi style is perfect for kids too, helping to create calm and cozy spaces 
with the help of beautifully designed products. 

White walls, subtle color palettes, and striking modern furniture are just a few of the 

living rooms and kitchens that are celebrating this trend, families are now choosing 

prioritizing clean, clutter free places, Scandinavian design promotes calming and focused 
avian 

design encourages children to focus on different parts of the room, one at a time, while 
helping to create a soothing atmosphere that children can rest, grow and play in.  
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Figure 1. Scandinavian design children's room 

 
Start with a blank canvas and choose a neutral color pallet. White walls & subtle 

colors that match and complement each other will work best. 
If you would prefer wallpaper, you can choose a feature wall and go for a fun and 

playful wallpaper which is still stylish. A world map design or grey mountain wallpaper are 

d go for a range of pastel colors 
or one or two bold colors.  

Go for some classic furniture that will be easy to adapt and work around as your 
children grow up. How the space will be used is very important for a Scandinavian style 
room so go for multifunctional pieces that can be easily rearranged and moved. Invest in 

long time and can even be passed down to the next generation. To max out the light in the 
room, go for white painted floors, mirrored pieces and sheer window dressings. The lighter 
and airier the room is the better. To create a relaxed tidy look, you will need to invest in 
storage space. Opting for furniture that offers neat, tucked away places to store things will 
make this a reality. 

frame. Practicality is everything when it comes to Scandinavian design so go for cribs that 
turn into toddler beds. 

Scandi design is all about mixing soft furnishings. Opt for a variety of textures and 

throws to include to achieve a cozy Scandi look. 
It can be easy to get carried away with your child

style bedroom is about. Try to focus on the quality and the look of the items. Ideally, you 
should only have essential pieces of furniture in the room to prevent it from looking 
cluttered and crowded. 
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Keep accessories to a minimum. Choose only ones that have a function like a 
 

of whimsy and wonder, putting an 
emphasis on imagination and play. Lively patterns and whimsical art prints featuring fun 
sayings and illustrated characters add a uniquely childish charm. Playful touches like 
colorful bunting and strings of fairy lights are also a perfect fit. 

to think like a toddler. Look for scaled-down furniture, and consider replacing wardrobes 
and dressers with low-hanging hooks and manageable cubbies. Simple, child-sized bed 
frames or floor beds allow kids to climb in and out of bed on their own without fear of 
falling, and low shelves allow for easy access to toys while doubling as play surfaces. 

 

 
Figure 2. Scandinavian design children's room 

 
Scandinavian design is nothing if not practical. Versatility is prized, and how you use 

the clutter, and take the less-is-more approach. Instead of storing dozens of dusty books 

book ledges. 
Pass on cheap, plastic playthings in favor of toys that encourage imaginative play, 

 
Nordic style is distinctly modern, boasting clean lines, simple forms, and plenty of 

mid-century flair. To capture the right aesthetic, focus on creating strong, straight lines. 
Opt for simple furnishings and geometric shapes, and highlight the natural lines of 
windows and other structural elements. 

Committed to the eco-friendly design movement, Nordic decorators strive to use 
organic products and responsibly sourced materials whenever possible. Natural textiles 
and rustic woods dominate their living space
themes, featuring trees, flowers, and lots of furry, woodland friends. 

Nordic design and natural light go together. Large windows provide plenty of 
sunshine, and simple shades offer a functional yet underestimated alternative to heavy 
curtains. 
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Missing natural light? Good interior lighting is the next best thing! Trail lighting or 
recessed lamps are popular in Scandinavia, as are dramatic lamps with sculptural details. 

We have countless opportunities for our children to make them happy, let's do that! 
 

 
Figure 3. Scandinavian design 

 
Conclusion 
Designing an interior intended for children is of exceptional importance for building 

the future of the child who will stay in that design of the designer. How much fun it is to 
design this type of interior is much more a responsibility, because we can not know which 
piece of design can change the mood of the child for bad or what that piece causes in the 
children's world and his idea of an ideal world. That feeling of the child should never be 
measured by any furniture design, no matter how modern it is.  

Children are the brightest thing that can illuminate this world, to be careful not to turn 
off that light, but to keep it shining. 
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Abstract 
The term "play of light and shadow" is often used in the park composition. This 

actually indicates the importance of this element in the park composition. Changing the 
light during the day is important for using certain areas at certain times of the day. of tree 
species in terms of light and shade should not be overlooked that light and shade change 
during the day, because in the morning the shadows are longer, and at noon are sharp 
and short, the leaves reflect the sun's rays and transport them in a glowing, dazzling white 
that is very unpleasant. 

In order to avoid such aversion, trees with smooth, leathery, large and bare leaves 
are not taken in the greening of weekend houses and individual buildings, and instead 
trees with small, small, delicate leaves and especially needles are recommended in the 
coniferous species that They "absorb" the sun's rays and give the landscape tenderness 
and pleasantness. Tui, lemongrass, ash, maple and other species with delicate leaves will 
satisfy both the pleasant appearance and the desired shade. often uncomfortable, in the 
evening the shadow is long, the light is pleasant and effective, especially at sunset when 
strong light contrasts are created. 

 
Key words: design, park, shadow 

Light (visible light) is electromagnetic radiation, the wavelength of which is visible to 
the human eye. It is defined as the part of the electromagnetic spectrum to which our eyes 
are visually sensitive. There are 3 sizes that condition light: 

1. Intensity or swing (amplitude), which is most often associated with human 
perception of light intensity. 

2. Frequency (frequency) or wavelength, which people perceive as the color of light. 
3. Polarization or flicker angle that is not noticeable to the human senses under 

normal circumstances. 
Light affects the way we interpret the appearance when we emphasize the 

appearance of the relief and it affects the patterns by making them clearer or obscuring the 
details. For example, the rough appearance may seem even rougher when light falls on it 
at a parallel angle. This "tangent light" will emphasize the relief through bright places and 
shadows. 

The smooth appearance can be even smoother with a direct beam of light by means 
of a reflector or similar lighting. Also, clear light shining directly on the pattern will 
accentuate all its details, and dim light casting a shadow on the pattern will diminish the 
details. 

Light can change the apparent color identity through the color and type of light that 
falls on the surface. Moreover, different materials can reflect light and color in different 
ways, thus affecting the ratio of the colors themselves. Reflected light from the ground and 
adjacent structures is often a significant source of daylight. 

Orientation refers to the direction of light. For example, the light from the south will be 
stronger and from the north weaker. Orientation also takes into account reflective surfaces. 
The light that reflects the blue sea or the azure sky will bring blue light to the landscape. 
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Natural light is not completely predictable. When there are no clouds or curtains on 
the windows, the natural light can become too bright and intense, resulting in a bright, 
excessive light in the visual field that can cause irritation and fatigue. 

 

 
Figure 1. Graphics  perspective 

 
The reflected light from light-colored sidewalks and buildings can be significant. The 

light reflected from the glare of glazed surfaces can be almost equal to direct sunlight. 
Although the conditions in the sky can be infinitely variable, it is useful to understand 

daylight in two extreme conditions: it will also act under most other conditions in the sky. 
Clear sky daylight mainly consists of two components: a lighthouse and direct sunlight. 
The light from the blue sky is diffused and with little light, while the direct sunlight is very 
focused and extremely bright. 

It is important not to overlook the drastic effect that light can have on the mind and 
body. Most of us have experienced mood swings in response to natural disasters. On 
sunny days we feel light and cheerful, while dark and depressing days impose a negative 
lethargic mood. 

A shadow is a place protected from the sun's rays or some other source of light. 
Namely, the shadow is nothing but a relationship between man (object, figure, form), the 
sun (light) and the wall (asphalt, concrete, brick). In other words, the appearance of the 
shadow is related to the proportional setting of these three factors, ie. if any of them are 
missing - then the shadow is gone. And if any of these factors are of inadequate quality, 
then the shadow is weak, sometimes imperceptible. In terms of urban life, however, the 
shadow is much more important. It is a shadow, a transition between black and white, a 
shade that ennobles life, and ultimately ennobles the person. The fact is: the stronger the 
sun, the darker the shadow. And when there is no sun, then there are no shadows. 

Color fastness is not possible if multiple light sources are used at the same time. The 
picture illustrates what is happening. If the building is lit with light from the north on one 
side and strong light on the other. One shade will appear bluish and the other reddish 
because the brain cannot adjust the color balance of each source at the same time. The 
design of lighting with different light sources must take this into account. 

The design and location of the shadow units must be precise. To accomplish this, it is 
necessary for the designer to know the exact path of the sun at any time of the year. In the 
northern hemisphere, the sun moves high in the sky as it passes from east to west during 
the summer. During the winter, it descends lower, along the southern path through the sky. 
This change of angle is important because it allows designers to use the sun's rays for 
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heating in winter, while effectively blocking them in summer. 
Because the path of the sun varies with the geographical position as well as the 

location of the house, it is important for designers to thoroughly and carefully examine the 
path of the sun throughout the landscape property. The shadow can then be of maximum 
benefit. It is also important to study the angle at which the sun's rays fall on the landscape 
at critical times of the day. 

If shade must be provided immediately, the construction of a solid, construction 
shade could be indicated, as tree shade must grow before it becomes large enough to do 
its job. However, the size of the space that needs shade, which is the cost factor, can 
prevent the construction shade. The developed shade of trees can be spread over a larger 
area with their "roof" for a relatively lower cost compared to the construction unit for shade. 

Own shadow. Solid objects, such as rocks, buildings, walls, fences, wooden trunks, 
etc., do not let in sunlight - they retain one part and reflect another part. The side that 
retains the rays is lit, and the opposite side remains in the shade. That shadow is called its 
own. 

In the park art, the own shadow is a kind of decorative element which, if used 
properly in the composition, contributes a lot to increase the plasticity of the landscape. 

 

 
Figure 2. Own shadow 

 
By overlapping between the leaves, the light together with its own shadow forms 

original light and shadow effects. The shaded side of the trees, reflected in a water mirror, 
ostensibly increases its depth, and the crowns are rated as dark spots on the surface of 
the water. The effect of the reflections is intensified even more at night, when the moon 
rises. The shadow itself has a vertical impact. 

Combination with the created shade not only increases the artistic qualities of the 
landscape, but also expresses the third dimension of the individual spaces, emphasizes 
their volume and depth. 

Falling shadow. It is the shadow that the object forms on the soil. The shape, size 
and clarity of the resulting shadow depend on the nature and size of the object (object). 

For example, sharp contours and sharp objects cast a sharp and strictly stylized 
shadow. Conversely, rounded, spherical objects form a slight air shadow. 

The density and length of the shadow depend on the angle at which the sun's rays 
fall, on the purity and transparency of the air, the shadow. The dense day shade contrasts 
particularly well with bright spots that form and pass through the crown of the trees through 
the sun's rays. The length of the shadow that falls is not equal at different times of the day. 
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Figure 3. Shadow 

 
The shadows are either shortened or lengthened. As the sun moves, they change not 

only their length but also their direction. During the day, when the sun is at its zenith, the 
shadows become shorter and narrower than the object that forms it. In the evening, when 
the sun moves west, the shadows are extended again, but in an east direction. 

In artificial light the shadows are as much as the light sources. 
Falling shadows make a strong impression when on a lawn, alley or other horizontal 

slab transversely from the observer. 
 
Conclusion 
The use of trees with a dense canopy and light shade gives a pleasant appearance, 

preferably for better use of space. A large group of tall trees with a dense canopy in a 
small space create monotony and evenness of shade. Therefore, a harmonious 
combination with each other is desirable. It will provide a pleasant shade for relaxation and 
a pleasant look of the ambience. 

The artistic expression of the landscape is greatly enhanced by the play of light - the 
shadows on the vertical surfaces of the vegetation and the horizontal planes of the lawn. 
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Abstract 
URBAN PARKS IN MACEDONIA - formed between the two world wars or in the 

fifties and sixties of the XX century, when the development of cities is planned. The first 
city park "Dovledzik" in Bitola was built in 1860, but has not been preserved. 

The following are the city parks in: Skopje (first part, 1905 1908), Bitola (1924  
1928), Prilep (1925 1930), Veles (1923 1930). In the second half of the 20th century, city 
parks were established in: Skopje (50 ha), Strumica (8.4 ha), Bitola (7.2 ha), Veles (7 ha), 
Stip (5.5 ha), Kumanovo ( 5.4 ha), Radovish (5 ha), Ohrid (5 ha), Sveti Nikole (2.5 ha), 
Prilep (1.8 ha), Kavadarci (1.7 ha), Vinica (1.2 ha)  

In other cities, the areas of city parks are smaller and range up to half a hectare. 
There are bigger sports parks in: Skopje, Negotino, Ohrid, Struga, Sveti Nikole, 

Radovish and memorial parks in: Prilep, Stip, Veles, Kavadarci, Krushevo, Gevgelija, 
Ohrid. 

Key words: design, park, city 
 
"City Park"  Skopje. Although the culture of arranging gardens and growing 

flowers among the Macedonians is as old as their existence, the public character of the 
green areas in Skopje appears very late, somewhere in the late 19th century and mainly in 
the early 20th century when the first dates data for the "City Park" (Figure 1). 

In the period before and before the Balkan War, the influence of European civilization 
reached Skopje, so among other features of life from that time is the arrangement of the 
City Park. 

The first public city park in Skopje was built along the river Vardar (on the right bank) 
near the craft school "Islahana", after which the park Islahana is named after. This park is 
the basis of today's "City Park". The park occupied an area of 1.6 ha, had a strictly 
geometric shape, with dimensions 100x160 m. 

 
Figure. 1. Stariot park Islahana, 20s of the 20th century, Parkot Islahana, a postcard sent 

in 1929 
 
Part of the original location of the park can be seen today - it is the part around the 

restaurant "Kermes". This park was the basis for further expansion and landscaping. 
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The park was built before 1905. by order of the Skopje governor Afuz Mehmed 
Pasha, who was a great lover of greenery, immediately after the construction of the craft 
school "Islahane", in its immediate vicinity. The chosen place was flat, but regularly 
flooded by the river Vardar and today can be seen from the found profiles. 

After the construction of the school "Islahane", rows of pyramidal poplars were 
planted on the sides of the park (at a distance of 1.5 m). In addition to the pyramidal 
poplars, many of them have been removed today, and plane trees (plane trees) have been 
planted, which are in good condition, acacias, catapults and ash trees. In the middle of the 
park were built flower alleys and alleys with roses in different colors. Other types of plants 
in this park were: aspen, linden, sage and spruce, conifers, mulberries, various low shrubs, 
willow, grass, perennial flowers and potted flowers. 

After the First World War, Skopje became an administrative and cultural center. With 
the influx of new population, the city begins to be built and arranged. In the period from 
1923 to 1933, thanks to an Austrian gardener, baroque elements were introduced in the 
park, arranging it in a strictly geometric style with a centrally placed fountain. Thus was 
formed the first part of the construction of the park. 

Figure 2 shows a diagram of a city park first and second part. 
Today the first part of the park has been expanded. Landscaping has been done 

along the river Vardar and a terrain has been determined for the second part of the park. 
The main credit for the second part of the park goes to Dr. Stanko Karaman, then director 
of the zoo. In the period from 1931 to 1934, 10,000 willows and 30,000 poplars were 
planted. Later, other types of trees and shrubs were planted, and several kilometers of 
freestyle hiking trails were built. 

 

 
Fig. 2. Park first and second part 

 
In the city archive of the city of Skopje there are several documents that provide 

information about the activity in the past, including: 
the time for using the park until 23:00 from 1931; 

"Queen Maria"; 

construction of the City Restaurant "Kermes" - from 1937 and others. 
 
According to sources from old documents and old Skopje residents, in the past in 

Skopje, besides the City Park, there were a dozen smaller parks. They all had a rich 
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variety of different types of trees, shrubs and flowers. Most of these parks no longer exist, 
and the areas they have occupied are minimized (they already have another purpose). 
Today the city of Skopje has a city park. 

The first part of the city park, built in Baroque style, has not been supported for a long 
time, and the flower paths, in all seasons of the year, no longer exist. In their place, the 
buildings of the city hall were built, the tennis courts were expanded (the canal for watering 
the trees in the park was covered and a whole row of plane trees were cut), a residential 
building was built behind the stadium, and the construction of another building was started. 
This process of destroying the only city park unfortunately continues. 

 
The chronology of the development of the city park shows the following picture: 
1923 - An Austrian gardener expands the park to the Zoo. 
1925 - eng. Protic is expanding the park according to the principles of the so-called 

"French School". 
1931 - The park occupies the entire space next to the canal near the embankment. 
1933 - All alleys in the park are built. 
1941 - The first part of the park gets its final shape. 
The construction of the second part of the park is realized by Dr. Stanko Karaman. At 

that time, a water supply system was developed using water from the river Vardar, until 
pedestrian paths were built, the flora in the park was enriched. 

1941 - 1945 - there is a delay in the development of the park, during the war part of it 
was destroyed. There was stagnation in the expansion and arrangement of the park. 
During this period, there was direct damage to parts of the park to camouflage the units of 
the enemy army, as well as cutting the extraordinarily beautiful pyramidal poplars towards 
Ilindenska Street. 

1945 - Upon liberation, the park is rebuilt and expanded. During this period, the area 
of the park has increased to 11.4 ha, most of the old park has been reconstructed, the 
existing flora has been restored and it has been enriched with new species, part of the 
paths have been asphalted, etc. 

1963 - After the earthquake, the riverbed of the Vardar River is regulated to prevent 
future floods. As a result, the groundwater level decreases, which leads to the drying of old 
trees. 

1969 - An integrated project for the City Park is developed for the first time. 
1970 - Massively completed and the park gets its current look. 
Currently in 2013 the city park covers an area of 48.6 ha. The main features of 

today's park are the presence of special and rare species. 
 
The Park of the Revolution  Prilep 
The Park of the Revolution, or Mogila Park, is a significant work of landscape park 

art, created in Macedonia in 1961. For its artistic qualities it does not deviate from the 
famous landscape parks, created in Europe in the 20th century. The mound of the 
invincibles is a memorial complex in the memorial park of the Revolution in Prilep. 

The park is a memorial complex, built in 1961 in honor of the fallen fighters of the 
People's Liberation Struggle, designed by architect Bogdan Bogdanovic. 

Anyone who has visited Mogila Park at least once remains with an unforgettable 
impression of it. Mogila Park is intended for a memorial purpose. That fact determines to a 
certain extent its intimate-landscape character, massifs and groups of trees, flower 
meadows, lakes, paths with a form close to nature. The greatest influence on the 
composition of the park have the architectural elements, concentrated in the south-eastern 
part of the park. "Park of the Revolution" was declared a cultural monument in 1989 
(Figure 3). 



29 INTERNATIONAL SCIENTIFIC CONFERENCE FOR DOCTORAL STUDENTS AND  
POSTDOCTORAL STUDENTS - June 17 and 18,  2021,  Sofia  

 

- 111 - 

 
Fig. 3 Park -  

 
Its purpose is of exceptional historical significance for Macedonia. 
The composition of the park is decided on the basis of thorough and comprehensive 

research on the territory of the park and its significance for the city of Prilep in the future 
development of the city. 

The park "Mogila" is developed not only as a place for the main recreation of the 
population, but also as an element that participates in the architecture of the city and its 
surroundings that conditions the nearby panorama, observed from all sides of the city of 
Prilep. 

The artistic appearance of the park is due to the vegetation and the architectural 
elements, ie. decorative monumental decoration. 

Based on these circumstances, the park "Mogila" is conditionally divided into three 
zones: Central Zone, Active Rest Zone, Passive Rest Zone 

The central zone is conditionally divided into three parts: 
1. Alley of folk heroes with busts - where marble pedestals with busts of the ten fallen 

heroes are placed. 
2. Flower alley, a path that leads to a common tomb - crypt, and on the left and right 

side of the paths are planted flowers that beautify the environment to the crypt itself. 
3. The memorial complex. 
The active recreation area includes hiking trails, trim trails, sports fields. The passive 

rest zone includes water surfaces, summer cinema, gazebo, etc. The basic idea of the 
composition in the park is determined by the movement paths, which are developed in a 
landscape style. The decorative-monumental decoration of the green areas in Mogila is 
represented mainly by sculptures and architectural sculptural works, which can be divided 
into: 

- Memorials / monuments and busts / s 
- Decorative / figures for children, etc./ 
The memorial complex in the park consists of two parts: 
- Common tomb-crypt, and 
- memorial urns. 
In the first part is the Common Tomb - crypt, known as the "Mound of the Invincibles", 

declared a cultural monument in 1989. On the marble plaques are written the names of the 
fallen fighters from Prilep and Prilep from 1941-1944, who laid down their lives for the 
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liberation of Macedonia. 
In the second part, ie. in front of the crypt there are eight marble urns (similar to the 

ancient ones) that symbolize the formation of partisan detachments and larger military 
formations, and the largest urn with a symbol of eternal flame represents the disobedience 
of the Macedonian people.  

The Park was reconstructed in 2007. New pedestrian paths have been built, 
complete afforestation and rich landscaping have been done on an area of 6000 m2, 
benches have been set up, a path with a length of about 1 km has been built, the summer 
cinema has been renovated, lakes, football, basketball courts have been built. handball 
and volleyball, new lighting, etc. 

 
"Park of the Revolution" - City Park Kocani - Kocani City Park - "Revolution Park" 

was built in 1971. Most of its area is lawns with several types of trees that are aesthetically 
and visually placed in the entire composition of the park. The lawns are connected by 
paths of concrete and marble tiles (Figure 4). 

 

     
Fig. 4. The area of City Park in the past      City Park (Park of Revolution) today 

 
Pelister National Park is located in the southwestern part of the Republic of 

Macedonia and covers an area of 12,500 hectares. It was declared in 1948 as the first 
protected natural good in the Republic of Macedonia. From the relief forms of Pelister, the 
so-called rocky rivers. These are slopes of the relief filled with blocks of rocks of different 
composition. Of the hydrographic objects, with special natural attraction are the two glacial 
lakes - "Big and Small Lake" on Pelister, known as "Mountain Eyes". The flora of Pelister 
is very diverse, hence its specific botanical significance. 

Mavrovo Park occupies an area of 73,088 hectares and is the largest among the 
three national parks in Macedonia. It was declared a national park in 1948. The central 
part of the national park covers the valley and the Radika river basin. The Mavrovo 
artificial lake is also within the national park. Within the boundaries of the park there are a 
number of interesting morphological forms: river valleys, gorges, waterfalls, karst fields, 
bays, swamps, caves, circuses, glacial lakes, various types of denudation forms, etc. The 
community of mountain beech forest has the largest representation of the vegetation of the 
park.  

Galichica National Park Due to the special natural beauties and the characteristic 
flora and fauna of the forests and forest areas on the mountain Galicica, a larger part of it, 
on an area of 22,750 hectares, in 1958 was declared a national park. Galicica National 
Park, which is located in the extreme southwestern part of the Republic of Macedonia, is 
characterized by its position between the two lakes - Ohrid and Prespa, then, by the 
branched orography and interesting geo-morphological forms (deep valleys, various types 
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of karst forms and glacial relief forms). The national park "Galichica" is especially 
distinguished by the great wealth of flora.  

 
Conclusion 

 

(1985).  

- .  
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Summary 
 
Antiganglioside serum markers are important in the diagnosis of socially important 

autoimmune, neurodegenerative, demyelinating or neoplastic diseases. Early diagnosis 
and initiation of adequate therapy are important. These diseases require many years of 
expensive treatment. It allows a good life quality of the patients. If the diagnosis and 
treatment are delayed the results are unsatisfactory. The titer of anti-ganglioside 
antibodies is determined by ELISA and requires extremely precise laboratory work, freshly 
prepared solutions, a soon-calibrated pH-meter and freezer, because the sera are stored 
for a long time and used in micro-quantities. Even the laboratory temperature is important. 
Due to the complex method of extraction of serum gangliosides, the titer of antiganglioside 
antibodies as a digital marker (optical density) is necessary to be determined. Correlation 
between brain and serum antibodies is important for these studies. This was proved by our 
team before many years through histological and electron microscopic analyzes in a Lewis 
rat model. The patients should not be on corticosteroid therapy at the time of blood test. It 
affects the permeability of the blood-brain barrier. Then there are no antibodies in the 
serum (in the blood) and the test is compromised. This should be know in clinics during the 
sample receiving. This test is not intended for mass diagnosis. Laboratory kits are not 
used here. We work with four types of materials: serums from healthy animals and 
humans (controls), serums from animal models of diseases and serums from patients with 
different diseases, in various phases and forms. 

Key words: serum biomarkers, gangliosides, biomedical research, ELISA, 
antiganglioside antibodies, quality of life 
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STRUCTURE OF QUALITY AND DEPENDABILITY OF PRODUCTION 
 

Snejana Stoyanova 
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ABSTRACT 
With the help of the systemic approach the quality and dependability could be 

structured in three hierarchical levels: attributes, indicators and characteristics, whereas 
the attributes are expressed by indicators and the indicators  by characteristics. The 
basic elements of the conceptual definitions for quality and dependability of the production 
are found out. A qualification of the attributes and indicators of quality and dependability of 
the production is suggested. A classification of the numeral and functional characteristics 
of the indicators for quality and dependability of the production is worked out. 

 
Key words: quality, dependability, flawlessness, durability, repair suitability, storage, 

stability, numeral and functional characteristics. 
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TWO-TIER MODELING OF TRAFFIC FLOW BASED ON  
CELLULAR AUTOMATON AND QUEUEING SYSTEMS 

 
D. Y. Dolgushin, V. N. Zadorozhnyi (Omsk), S. V. Kokorin (St. Petersburg) 

 
Annotation 
The article describes the developed complex model of automobile traffic flow based 

on stochastic multilane cellular automaton. The concept of road netrowk optimization by 
means of two-tier modeling involving cellular automaton and queueing models is 
proposed. 

 
 

 
 

    
 

 

 
 

ANALYSIS OF THE EXISTING REGULARITIES OF FORMATION OF 
TRANSPORT FLOWS USING THE MACRO APPROACH  

 
D. Prunenko, A. N. Kapustina 

 
The obtaining rules of forming of traffic steams in macromodeling were analysed. It is 

determined that such an approach is based on fact that the interaction between 
characteristics of traffic steam can be based on the basis of experimental data, with the 
analysis of boundary conditions and on physical analogies. The given rules can have 
further use in modeling of the main characteristics of traffic steams. 

Key words: traffic flow, traffic intensity, "shock wave", wave speed, traffic speed, 
flow density 
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