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Determination of relationship between major technical parameters in 

sprayers. The report analyzes the two main technical parameters of sprayers - tank 
volume and flow rate of the pump. In self-propelled sprayer is analyzed and the 
power of the self-propelled chassis. The results show a linear relationship between 
the two main parameters in coupling and towed sprayers, while the self-propelled this 
relationship is nonlinear. 

Keywords: Sprayers, Reservoir, Pump flow rate, Work width  
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3000 130 21 175 2800 18 150 250 6 110 
4180 120 24 311 700 15 120 200 8 80 
2200 220 18 145 200 6 40 200 10 100 
2000 300 24 200 3000 18 165 200 1,5 60 
3500 130 24 210 2400 18 265 220 16 80 
3785 117 18 215 2500 18 250 400 12 27 
3785 117 18 240 1500 13,5 70 400 10 30 
4542 117 18 275 2700 20 180 600 6 120 
4542 117 18 333 2500 18 160 600 8 85 
4542 117 18 333 2000 18 120 600 10 100 
3200 117 24 180 3200 18 160 660 16 100 
4200 117 24 200 4000 24 250 800 12 105 
5200 130 24 245 2200 12 170 800 10 99 
2000 300 18 145 2200 14 170 800 18 114 
2000 300 21 145 2200 18 170 800 8 130 
2000 300 24 180 2500 18 194 400 12 50 
2000 300 18 176 3000 18 194 1000 12 150 
2000 240 18 145 2500 18 250 1000 6 114 
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INFLUENCE OF OPERATING MODE OF THE SPADING MACHINE 
ON THE SOIL BREAKING 

 
Yordan Stoyanov 

Department of Agricultural Engineering, Faculty of Agriculture, 
Trakia University, 6000 Stara Zagora, Bulgaria 

e-mail: yordan.stoyanov@uni-sz.bg 
 

Abstract: Application of spading machine in the practice shows that they could 
be used for a plowing in which a different degree of crushing of the soil depends on 
the operating parameters. This article explores soil fragmentation at different power 
take off  speeds, machining depths, and machine lid angles against to the vertical 
plane. The soil crushing is distributed according to the size of the particles and the 
relative proportions are divided into particles smaller than 1 mm; From 1 to 10 mm; 
From 10 to 25 mm; From 25 to 50 mm; From 25 to 50 mm; From 50 to 100 mm; Over 
100 mm. It has been found that the power take off speed mainly affects the 
proportion of particles larger than 50 mm, while particle sizes up to 1 mm are not 
affected. The position of the lid has the greatest impact on the relative particle size of 
1-10 mm. By reducing the depth of processing the proportion of the large fractions 
and mainly of the particles over 100 mm is reduced. 

Keywords: spading machine, soil crushing, operating parameters 
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FAILURE MODES AND EFFECTS ANALYSIS 
 

Nevena Ivanova1, Svetozar Madzhov2, Dimiter Mudev1 
 

Abstract: FMEA (Failure modes and effects analysis) is an analysis of the 
causes and consequences of the failures. This method is used in quality 
management to identify potential defects and the causes of their occurrence in the 
products and services. It is used to reveal the problems before its occurs and to 
indicate an impact on the consumers [1,2,4]. 
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Study of basic parameters of grain harvesters Claas Lexion 570 and Claas 
Lexion 600 in exploitation. The report explores the basic parameters of grain 
combines. A classification of plant technology parameters has been developed. It is 
established distribution of the studied parameters. A comparative analysis of the 
investigated combines was carried out in terms of the times for proper operation and 
trouble-shooting. 

Keywords: Grain harvesters, Data distribution, Times for proper operation and 
maintenance  
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Abstract: The main aim of the paper is an investigation of possibilities for 

purposes. The tucks, gathers, 
plates and goffers allow their use as one and the same elements in fashion design of 

different styles.  
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Abstract: The fashion design and pattern making of 3D elements with 
untraditional position is the main aim of the presented paper. 3D elements give 
possibilities not only for original design decisions, but also it is a way for forming of 

optic illusions and suitable colors give possibilities for visual corrections of the body. 
Key words: fashion design, pattern making, 

illusions. 
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Abstract: The paper presents fashion 

inspiration of Bulgarian national costume and the variety of elements in the different 
ethnographic regions. The projects of the garments reflect elements from the main 
ethnographic regions.  
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Abstract: An investigation of the possibility of fashion design of the different 

type of silhouettes with the use of 3D elements is the main aim of the paper. The 
silhouettes are non-volumetric and volumetric and 3D elements are more suitable for 
design of volumetr
dresses in different types of volumetric silhouettes with the use of different types of 
3D elements are designed.  
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Abstract: The paper presents the advantage of organic cotton products is that 
they are softer more pleasant to touch. Since the natural wax of the fiber is not 
removed because of the chemical treatment, the fibers have a soft softness and a 
weght that makes the fabric particularly glossy and extremely soft. Organic cotton 
production avoids the use of genetic modification and harmful substances. The end 
product is better for the environment and for health.  
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Abstract: GREENERY will dominate fashion, life, architecture and even 
mechanical engineering. This color is natural and in a natural way brings comfort. 
Hasty, closed in offices of concrete and glass, even a detail in "green" will make you 
feel instant contact with nature. 
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Abstract: The paper presents the more commonly used technologies in the 

fields of manufacturing of various types of sportswear - for skiing, climbing, running, 
etc. The application of these technologies provides the best comfort in wearing. 
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Abstract: This paper describes experimental system for tracking change the 
color of the bread crust during baking. Four mathematical models are studied of 
change of coefficient area under curve of spectral characteristics of bread crust. An 
exponential model is fitted to the experimental data. The effects of the model 
constants of browning of bread crust were also studied. It was proved that the 
obtained mathematical model is adequate. 
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1  
    R2 SSE RMSE 

  
a = 76,73  (63,75, 89,71) 
b = -5,732  (-9,153, -2,312) 
c = 98,27  (79,15, 117,4) 
d = 0,09952  (-0,1283, 0,3273) 

0,997 2,034 0,823 

  
a = 2,749  (-2,473, 7,971) 
b = -1,226  (-2,06, -0,3929) 
c = 102,6  (94,19, 111) 

0,983 11,710 1,711 

  
a0 = 164,3  (158, 170,6) 
a1 = -269,4  (-320,6, -218,1) 
a2 = 414,1  (296,9, 531,2) 
a3 = -207,5  (-286,5, -128,5) 

0,998 1,192 0,630 

  
a1 = 31,5  (-16,56, 79,56) 
a2 = 65,16  (7,488, 122,8) 
a3 = 31,33  (-21,6, 84,25) 
b1 = 0,1667  (-0,1762, 0,5095) 

0,996 2,808 0,968 
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Abstract: The purpose of the paper is to present selection of informative color 
features complexes of object areas of yellow cheese. The basic descriptive statistics 
related to 19 color features from six color models (RGB, HSV, Lab, LCH, XYZ, 
CMYK) measured by colorimeter are presented in the paper. Comparative analysis of 
methods for informative feature selection is done by five distance methods. The 
methods are Principal component analysis and Correspondence analysis. 
Complexes of informative color features for classification of object areas of pork are 
proposed. 

Key words: Colorimeter, Color of yellow cheese, Color features 
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Mahalanobis  C   
Euclidean  

x y  
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Chebychev  max   
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1 

(Mahalanobis) Euclidean), Cityblock), 
Fisher discriminant ratio). 

 (CA 
 Correspondence Analysis) [5,6]  

 
3.  

2 
, 

 
. 

-  
 

2.   
  

 
    

mean SD CV mean SD CV mean SD CV mean SD CV 

R 176,36 18,36 10% 162,54 25,60 16% 167,12 24,70 15% 160,24 24,76 15% 

G 170,82 21,62 13% 147,87 31,11 21% 150,03 28,03 19% 149,36 27,10 18% 

B 99,71 19,63 20% 98,86 42,54 43% 121,37 43,52 36% 138,31 40,35 29% 

H 0,16 0,01 6% 0,15 0,12 81% 0,21 0,26 124% 0,35 0,34 98% 

S 0,44 0,07 15% 0,42 0,19 45% 0,30 0,20 67% 0,19 0,14 74% 

V 0,69 0,07 10% 0,64 0,10 16% 0,66 0,10 15% 0,64 0,10 16% 

L 176,21 19,74 11% 157,00 29,13 19% 160,64 26,42 16% 159,26 26,19 16% 

a 122,55 2,13 2% 128,79 2,94 2% 131,75 2,63 2% 131,12 2,03 2% 

b 165,22 3,31 2% 155,98 10,95 7% 145,71 14,03 10% 135,55 12,56 9% 

L 69,10 7,74 11% 61,57 11,42 19% 63,00 10,36 16% 62,46 10,27 16% 

C 37,69 3,26 9% 28,40 10,28 36% 19,72 11,95 61% 12,60 8,33 66% 

H 98,39 3,43 3% 93,72 37,73 40% 106,55 84,45 79% 140,66 112,92 80% 

X 12195,77 2983,17 24% 10064,45 3943,63 39% 10795,43 3841,49 36% 10531,96 3712,73 35% 

Y 13253,36 3354,97 25% 10421,68 4241,17 41% 10872,32 4004,07 37% 10644,53 3808,53 36% 

Z 4632,14 1518,21 33% 4771,22 3324,65 70% 6467,67 3804,41 59% 7841,40 4196,85 54% 

C 38,91 3,47 9% 32,47 8,96 28% 29,46 11,76 40% 36,44 15,44 42% 

M 28,60 11,27 39% 48,75 22,08 45% 53,25 19,95 37% 50,71 15,97 31% 

Y 159,15 16,21 10% 139,29 52,73 38% 98,93 59,40 60% 65,81 48,60 74% 

K 58,38 22,67 39% 82,84 27,87 34% 78,29 25,42 32% 79,87 29,33 37% 
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mean SD CV mean SD CV mean SD CV mean SD CV 

R 185,46 18,31 10% 171,03 27,35 16% 176,29 23,74 13% 170,63 28,78 17% 

G 181,18 19,33 11% 159,35 30,85 19% 158,36 27,42 17% 156,85 32,55 21% 

B 105,74 20,75 20% 100,86 35,30 35% 92,46 35,09 38% 104,26 42,81 41% 

H 0,16 0,01 3% 0,14 0,01 6% 0,13 0,01 6% 0,13 0,05 35% 

S 0,43 0,06 14% 0,43 0,12 29% 0,49 0,14 29% 0,41 0,16 39% 

V 0,73 0,07 10% 0,67 0,11 16% 0,69 0,09 13% 0,67 0,11 17% 

L 185,58 17,85 10% 166,89 28,87 17% 167,38 25,38 15% 165,20 30,55 18% 

a 121,60 1,16 1% 126,33 2,34 2% 128,47 2,51 2% 127,89 2,87 2% 

b 166,82 3,43 2% 160,13 5,66 4% 164,61 8,00 5% 157,44 10,48 7% 

L 72,78 7,00 10% 65,45 11,32 17% 65,64 9,95 15% 64,78 11,98 18% 

C 39,36 3,38 9% 32,26 5,65 18% 36,69 8,02 22% 29,66 10,27 35% 

H 99,45 1,96 2% 93,26 4,17 4% 89,38 3,94 4% 90,45 17,44 19% 

X 13716,08 3206,44 23% 11368,18 4431,53 39% 11509,60 3971,26 35% 11329,91 4804,68 42% 

Y 14962,73 3490,58 23% 11993,33 4757,63 40% 11927,34 4247,85 36% 11796,46 5067,62 43% 

Z 5247,21 1926,81 37% 4878,01 3043,30 62% 4339,86 2840,50 65% 5315,37 4057,18 76% 

C 37,80 5,15 14% 32,88 8,75 27% 26,99 7,80 29% 30,31 10,80 36% 

M 23,50 7,18 31% 39,38 17,78 45% 44,92 17,74 39% 42,96 19,70 46% 

Y 157,92 18,11 11% 147,43 34,78 24% 159,09 38,57 24% 138,46 48,66 35% 

K 47,51 19,79 42% 71,70 29,50 41% 69,85 24,32 35% 74,43 29,76 40% 
 

3  
 

. -  
 

4    1 

Mahalanobis Euclidian Cityblock Minkowski Chebychev FDR 
R 1,77 31,06 41,59 31,06 26,27 0,12 
G 1,75 34,39 46,11 34,39 29,17 0,13 
B 1,71 33,93 44,53 33,93 29,27 0,04 
H 1,71 0,01 0,02 0,01 0,01 0,08 
S 1,72 0,11 0,14 0,11 0,10 0,00 
V 1,77 0,12 0,16 0,12 0,10 0,12 
L 1,75 31,59 42,33 31,59 26,83 0,12 
a 1,72 2,79 3,51 2,79 2,51 0,15 
b 1,65 5,54 6,85 5,54 5,09 0,11 
L 1,75 12,39 16,60 12,39 10,52 0,12 
C 1,65 5,46 6,78 5,46 5,02 0,13 
H 1,71 4,61 5,90 4,61 4,16 0,07 
X 1,76 1,05 1,40 1,05 0,88 0,12 
Y 1,76 1,15 1,55 1,15 0,97 0,12 
Z 1,67 0,57 0,75 0,57 0,49 0,06 
C 1,73 7,42 9,37 7,42 6,71 0,03 
M 1,73 15,23 20,09 15,23 13,37 0,15 
Y 1,70 29,11 37,70 29,11 25,56 0,00 
K 1,76 35,66 47,90 29,11 30,20 0,13 



 

- 113 - 

5   

Mahalanobis Euclidian Cityblock Minkowski Chebychev FDR 
R 1,78 47,01 60,12 47,01 42,13 0,05 
G 1,77 54,94 70,44 54,94 49,12 0,07 
B 1,76 68,82 88,19 68,82 61,54 0,00 
H 1,46 0,06 0,07 0,06 0,06 0,01 
S 1,75 0,28 0,35 0,28 0,25 0,00 
V 1,78 0,19 0,24 0,19 0,17 0,05 
L 1,77 51,37 65,81 51,37 45,98 0,06 
a 1,76 4,64 5,83 4,64 4,20 0,43 
b 1,70 14,35 17,82 14,35 13,19 0,11 
L 1,77 20,14 25,81 20,14 18,03 0,06 
C 1,72 13,92 17,36 13,92 12,75 0,11 
H 1,45 22,18 24,70 22,18 21,39 0,00 
X 1,77 1,49 1,90 1,49 1,33 0,05 
Y 1,78 1,60 2,04 1,60 1,43 0,06 
Z 1,71 1,09 1,37 1,09 0,99 0,00 
C 1,75 15,51 19,68 15,51 14,00 0,00 
M 1,71 34,31 43,45 34,31 31,16 0,11 
Y 1,76 77,97 98,90 77,97 70,48 0,02 
K 1,78 51,04 65,37 77,97 45,66 0,08 

 
6   

Mahalanobis Euclidian Cityblock Minkowski Chebychev FDR 
R 1,78 43,17 54,73 43,17 39,01 0,07 
G 1,78 49,43 62,96 49,43 44,50 0,05 
B 1,76 69,63 88,87 69,63 62,58 0,27 
H 1,61 0,21 0,22 0,21 0,21 0,09 
S 1,76 0,30 0,38 0,30 0,27 0,62 
V 1,78 0,17 0,21 0,17 0,15 0,06 
L 1,78 46,17 58,74 46,17 41,61 0,03 
a 1,75 4,49 5,65 4,49 4,05 0,82 
b 1,77 20,00 25,03 20,00 18,31 1,37 
L 1,78 18,11 23,04 18,11 16,32 0,03 
C 1,77 17,89 22,62 17,89 16,23 1,39 
H 1,60 71,34 74,64 71,34 70,82 0,04 
X 1,78 1,39 1,76 1,39 1,25 0,02 
Y 1,78 1,47 1,87 1,47 1,32 0,03 
Z 1,72 1,16 1,45 1,16 1,06 0,20 
C 1,72 16,91 21,07 16,91 15,48 0,03 
M 1,73 32,66 41,27 32,66 29,64 0,10 
Y 1,77 88,02 111,44 88,02 79,77 0,72 
K 1,78 44,33 56,31 88,02 40,00 0,06 
 

4, 5, 6  7 

Mahalanobis), 
Euclidean), Cityblock), 

Fisher discriminant ratio). 
 

7   

Mahalanobis Euclidian Cityblock Minkowski Chebychev FDR 
R 1,77 47,28 60,47 47,28 42,39 0,07 
G 1,77 52,70 67,53 52,70 47,16 0,03 
B 1,76 73,07 93,38 73,07 65,57 0,34 
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H 1,35 0,36 0,38 0,36 0,36 0,40 
S 1,74 0,26 0,33 0,26 0,24 1,04 
V 1,77 0,19 0,24 0,19 0,17 0,03 
L 1,77 50,00 64,09 50,00 44,74 0,02 
a 1,76 4,34 5,45 4,34 3,91 0,84 
b 1,78 20,54 26,00 20,54 18,58 1,79 
L 1,77 19,61 25,13 19,61 17,55 0,02 
C 1,76 16,38 20,63 16,38 14,86 1,66 
H 1,37 120,15 126,44 120,15 119,09 0,19 
X 1,77 1,50 1,92 1,50 1,35 0,02 
Y 1,77 1,57 2,00 1,57 1,41 0,03 
Z 1,70 1,41 1,77 1,41 1,28 0,19 
C 1,75 22,82 28,45 22,82 20,95 0,11 
M 1,73 30,58 39,04 30,58 27,51 0,09 
Y 1,76 85,61 108,49 85,61 77,26 1,12 
K 1,77 52,20 66,80 85,61 46,76 0,02 
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8  

  
  

Mahalanobis Euclidian Cityblock Minkowski Chebychev FDR 
                        

R + + + + - - - - + - + + + + + + - - - - + + + + 
G + - + + - - + - - - + + + - + + - - - - + + + + 
B + - + + + + + - - - + + + - + + - - - - + + + + 
H - - + - - + - - + - - + - - + - + - + + - + + - 
S - + - + - - + + + + - - - + - + - - - + - - - + 
V - + + + - - - + + - + + - + + + - - - + - - + + 
L - - + + - - + - + - + + + + + + - - - - + + + + 
a - - - + - + + + - - - - - - - + + - - - + + - + 
b - - + + - - - - - - + + - - + + + + - - - - + + 
L - - + + - - + - + - + + + + + + - - - - - + + + 
C - + + - - - - - - + + + - + + - + + - - - - + - 
H - - - - - - - - - - - - - - - - + - + - - - - - 
X - - + + - + - - + - + - - - + + - - - - + - + + 
Y - - + + - + - - + + + - - - + + - + - - + - + + 
Z - + + + - - - - + + + + - - + + - - - + + - + + 
C - + + - - - - - - - + + - + + - + + - - - - + - 
M + - + + + - - - - - + + - - + + - + - - - - + + 
Y + + + + + + - - + + + + - - + + + + - - + - + + 
K - + + + + - - - - + + - - + + + - - - - - - + + 

 
9  



 

- 117 - 

 
 

9  
 

 
  

1 Y, R, B, G, L 
3 Y, C, R, Y, S, C, K 
4 B, L, L, G, Y, C, R, Y, C, K, H, Z, V, X, M, b 
6 V, Z, S, B, L, L, G, Y, R, M, b, a, Y, K, X 

 
4.  

 
   - . 

 
 

9  

LCH, XYZ, CMYK)  . 
 

 
 6 

Y, R, S, b, C  L). 
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Abstract: The report proposes a comparative analysis of several criteria for 

determining the informability of each of the color features individually. It is possible to 
reduce the number of these features. From the analysis of the results, it is found that 
the color components of the following color models are suitable for separation of the 
yoghurt with bee pollen: R (RGB), G (RGB), B (RGB), L (Lab) CMYK), Y (CMYK), Y 
(CMYK). A better separation between the control and pollinated samples with dry bee 
pollen was established than in the samples with extract. 

Keywords: Yogurt, Bee pollen, Extract, Distance functions, Discriminant analysis 
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5 RGB, HSV, LAB, LCH, CMYK. 

1 
 . 

 

     
k k1 k2 pp1 pp2 

1  
  

 

(Fisher discriminant ratio). 
 

 

   

Mahalanobis (Mah)  C   
Euclidean (Euc)  

 Cityblock (Cb)  

Chebychev (Cheb)  max   

Fisher discriminant ratio 
(FDR)  SD   

 

(CA  Correspondence Analysis) [8,9
 

[6]
-

- -  

 
 Quadratic  
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 Mahalanobis  

 
 
3.  
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3.1.  
2 

5 
. 

-  

 

. 
 

2  
k k1 k2 pp1 pp2 

mean SD CV mean SD CV mean SD CV mean SD CV mean SD CV 
Rrgb 169,38 10,77 6% 165,66 10,72 6% 174,88 8,77 5% 158,30 7,94 5% 155,53 9,67 6% 
Grgb 145,72 11,73 8% 143,98 11,15 8% 149,76 10,41 7% 139,92 7,83 6% 134,61 9,92 7% 
Brgb 122,06 16,80 14% 116,74 14,07 12% 123,48 16,86 14% 117,03 10,02 9% 96,83 13,15 14% 
Hhsv 0,08 0,00 6% 0,09 0,01 6% 0,08 0,01 12% 0,09 0,01 8% 0,11 0,00 5% 
Shsv 0,28 0,06 21% 0,30 0,05 16% 0,30 0,07 22% 0,26 0,04 15% 0,38 0,06 15% 
Vhsv 0,66 0,04 6% 0,65 0,04 6% 0,69 0,03 5% 0,62 0,03 5% 0,61 0,04 6% 
Llab 158,42 11,23 7% 156,03 10,78 7% 162,59 9,79 6% 151,54 7,70 5% 146,32 9,70 7% 
alab 134,48 0,68 1% 133,31 0,70 1% 134,78 0,66 0% 132,42 0,65 0% 132,11 0,77 1% 
blab 144,07 3,85 3% 145,72 2,81 2% 145,62 4,49 3% 142,95 2,66 2% 151,44 3,58 2% 
Llch 62,12 4,40 7% 61,19 4,23 7% 63,76 3,84 6% 59,43 3,02 5% 57,38 3,80 7% 
Clch 17,39 3,56 20% 18,52 2,72 15% 18,95 4,22 22% 15,62 2,55 16% 23,82 3,55 15% 
Hlch 67,00 5,99 9% 73,02 3,06 4% 67,91 5,39 8% 73,07 3,89 5% 79,87 2,31 3% 

Ccmyk 24,67 4,09 17% 26,45 4,28 16% 22,63 3,24 14% 29,19 3,29 11% 31,36 4,11 13% 
Mcmyk 61,31 6,73 11% 58,53 6,42 11% 60,66 6,65 11% 56,81 4,28 8% 61,54 6,56 11% 
Ycmyk 90,47 19,92 22% 98,21 15,60 16% 93,43 21,68 23% 90,55 12,31 14% 127,27 17,49 14% 
Kcmyk 78,30 11,02 14% 82,36 10,90 13% 72,93 8,89 12% 89,32 8,10 9% 92,51 9,94 11% 

 
2 

 
 

 

  
  

2  
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3  
Mah Eu Cb Mink Cheb FDR 

Rrgb + + + + + + 
Grgb + + + + + - 
Brgb + + + + + - 
Hhsv - - - - - + 
Shsv + - - - - - 
Vhsv + - - - - + 
Llab + - - + + - 
alab + - - - - + 
blab + - - - - + 
Llch + - - - - - 
Clch + - - - - + 
Hlch + - + - - + 

Ccmyk + - - - - - 
Mcmyk + + + + + - 
Ycmyk + + + + + + 
Kcmyk + + + + + + 

 

 . 3 
ABC  

 
 

 
3 ABC  

 
3.2.  

4 
4 

 

4. 
-
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k-pp2 Y(CMYK) err=9% pp1-pp2 B(RGB) err=10% 

4  
 

4  
k-k1 k-k2 k-pp1 k-pp2 k1-k2 k1-pp1 k1-pp2 k2-pp1 k2-pp2 pp1-pp2 

Rrgb 
Quadratic 39% 39% 21% 12% 23% 24% 21% 7% 6% 38% 
DiagQuadratic 44% 44% 22% 16% 24% 26% 21% 8% 5% 36% 
Mahalanobis 42% 42% 26% 12% 23% 30% 21% 8% 5% 36% 

Grgb 
Quadratic 43% 32% 30% 26% 30% 32% 23% 19% 13% 28% 
DiagQuadratic 46% 37% 31% 25% 33% 35% 24% 20% 12% 27% 
Mahalanobis 43% 32% 41% 20% 31% 38% 23% 20% 12% 29% 

Brgb 
Quadratic 40% 32% 35% 13% 31% 36% 15% 27% 10% 9% 
DiagQuadratic 41% 44% 36% 14% 34% 36% 16% 27% 9% 9% 
Mahalanobis 45% 38% 40% 12% 38% 44% 15% 36% 10% 10% 

Llab 
Quadratic 42% 32% 29% 20% 28% 32% 23% 16% 11% 28% 
DiagQuadratic 44% 37% 29% 20% 32% 33% 22% 17% 9% 26% 
Mahalanobis 44% 31% 36% 16% 29% 36% 21% 16% 10% 28% 

Mcmyk 
Quadratic 35% 35% 21% 39% 40% 30% 37% 23% 42% 18% 
DiagQuadratic 37% 42% 22% 50% 41% 29% 38% 23% 40% 18% 
Mahalanobis 35% 37% 30% 42% 39% 38% 34% 33% 41% 26% 

Ycmyk 
Quadratic 35% 31% 27% 9% 33% 33% 11% 29% 8% 4% 
DiagQuadratic 38% 44% 37% 11% 34% 33% 10% 30% 9% 3% 
Mahalanobis 40% 42% 39% 9% 44% 38% 11% 50% 9% 3% 

Kcmyk 
Quadratic 40% 31% 21% 12% 23% 26% 21% 7% 7% 36% 
DiagQuadratic 43% 31% 21% 16% 23% 27% 21% 8% 8% 35% 
Mahalanobis 42% 29% 26% 12% 23% 33% 22% 8% 8% 36% 

 
4.  

 

 
6 
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5 

 

R(RGB), G(RGB), B(RGB), L(Lab), M(CMYK), Y(CMYK), Y(CMYK). 
-
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Abstract: In this paper are considered some parameters of physical 
development of children under 12 months of age. The samples are divided into two 
group by sex. Identified a mathematical model for each sex in height as a function of 
age, height as function by weight, and the change in body mass index in different 
months. Based on mathematical models was calculated the dynamic parameters of 
these dependencies and sought statistically significant difference between them. 

 
Keywords: identification, mathematical model, dynamic parameters, body 

mass index 
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 Statistica, Statsoft Inc.  MS Excel. 
-

-

 
 

 (1) 

 
- -Fisher t-

-level<0.05. 

-Ident [1
 [2],  

[3],  [4]. 
5]. 

 
3.  

-  

- 
-

p-
 

 
 

 
-
 

 
[sm] 

-

- 
 

SD 

- 
 

 
 

V [%] 

-
 

 
SKEW 

-
 

 
 

KURTOSIS 

-  
Shapiro-Wilk  

test 

W p 

0 50.5 1.65 3.26 -0.08 1.21 0.957 0.705 
1 54.5 1.94 3.56 -0.25 -0.59 0.945 0.524 
2 57.6 2.01 3.49 -0.72 -0.68 0.888 0.092 
3 61.2 2.15 3.52 0.55 0.50 0.949 0.590 
4 63.9 2.19 3.42 -0.52 0.60 0.923 0.292 
5 66.9 2.30 3.45 0.15 0.98 0.931 0.351 
6 69.1 2.51 0.04 -0.50 0.41 0.929 0.331 
7 70.6 2.20 3.12 -0.34 0.01 0.963 0.795 
8 73.0 2.48 3.40 -0.82 1.01 0.910 0.181 
9 74.7 2.87 3.84 -0.56 -0.88 0.906 0.161 
10 76.0 2.88 3.79 -0.59 -0.54 0.933 0.372 
11 77.4 2.92 3.78 -0.22 -0.93 0.968 0.872 
12 78.5 3.20 4.08 -0.51 -0.66 0.942 0.480 

  

X
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2  

  -  
[sm] 

- 
- 

 
SD 

 
 

 
V [%] 

 

 
SKEW 

 
 

 
KURTOSIS 

-  
Shapiro-Wilk  

test 
W p 

0 49.8 1.59 3.21 -0.91 0.74 0.934 0.383 
1 52.8 1.49 2.84 0.76 1.19 0.902 0.142 
2 56.3 2.01 3.57 0.55 0.19 0.950 0.604 
3 59.6 2.05 3.45 0.57 -0.07 0.926 0.304 
4 62.9 1.72 2.74 0.85 1.73 0.924 0.317 
5 64.7 1.58 2.45 0.45 0.15 0.958 0.723 
6 67.4 1.80 2.68 0.05 -0.84 0.948 0.570 
7 68.2 1.63 2.37 -0.69 -0.62 0.889 0.093 
8 70.4 1.80 2.56 0.67 -0.07 0.904 0.150 
9 72.7 2.13 2.93 0.63 -0.19 0.924 0.281 
10 74.4 2.39 3.22 1.06 1.12 0.902 0.141 
11 75.9 2.85 3.76 1.88 4.71 0.808 0.008 
12 76.8 2.87 3.74 1.77 4.32 0.826 0.014 

 
 

 
HeHHth tr.

0 .)(  
(2) 

 
 

h(t)   t; 
r   
U(t)  the input step force; 
H0  ; 
H  -  h(t). 

 
H0,H ,r]. 

 R2. 

3. 
 

3  

  -
 

- 
-

 
-
 

-
 
 

-
 
 

R2 

 
H0 [cm] 50.23 1.67 3.33 

0.367 0.69 0.98 r [month-1] 0.11 0.001 8.49 

H  [cm] 88.04 5.74 6.52 

 
H0 [cm] 49,05 1,52 3,11 

0,722 2,441 0.98 r [month-1] 0,12 0,03 30,28 
H  [cm] 84,64 6,45 7,63 

H0 
(p=0.015). 
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04.88.85.37)( .111.0 teth  (3) 

 
90.87.34.38)( .101.0 teth  (4) 

 

 
 

 
 1.  

 
 

-Ident 
[5]. 

(3) (4)

p-level  
 

  

 
  p-level 

 SD V  
[%]  SD V 

[%]  

Settling time ts 26,224 4,206 16 17,44 0,92 5,27 0,33 
Initial value H0 2,911 0,271 9,3 2,727 0,507 18,7 0,044 

Infinity value H  13,346 0,855 6,4 10,297 1,038 10,1 0,0094 
Steady state level Ys 12,825 0,810 6,3 9,919 0,993 10 0,0087 

Process area (Ys-
H0)*Ts 262,193 65,229 24,9 125,997 21,372 17 0,0476 

Area under curve 
(AUC) 179,047 44,543 24,9 86,040 14,594 17 0,0476 

Quality of regulation Sp 83,146 20,685 24,9 39,956 6,778 17 0,0476 
Energy E 4836,2 1414,2 29,2 1910,4 457,68 24 0,0103 
Power P 182,304 24,164 13,3 109,006 23,16 21,3 0,0105 
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-  
o

 
bwkwh .)( (5) 

: h(w)   w; 
k   

 

 
-  

 
 

30.37874.3)( wwh (6) 
2 = 0.9948 

 
95.35235.4)( wwh (7) 

2 = 0.9960 
6 7 . 

 

 
 

[6]
 

2h
W  (8) 

: W   
h   
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- 

 

2
0

2
2

2

)()(2)(
uKKtB

dt
tdB

dt
tBd

 (9) 

 B(t) - t; 
-  
-  

0 -  
U -  

 
-

- Corrected Akaike Information Criterion) [7]. -
 

 
 

 

 
- 

 

 
[ ] 

0 - 
 

U - 

 
 0,632 1,059 0,88 17,87 
 0,620 1,004 1,687 18,309 

p-level 0,92 0,72 0,0003 0,61 
 

 

3.  
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16.594040.3)(1.149.)(1.372.)(
2

2

tB
dt

tdB
dt

tBd
 (10) 

 

.61273058.1)(2.387)(1.180)(
2

2

tB
dt

tdB
dt

tBd
 (11) 

 

3. 
 
4.  

 
 

- H0  H . 
 

 

initial value (p=0.045). 

Infinity value (p=0.0094) Steady state level (p=0.0088). 
 

Process area, Area under curve 

,    

-

 
 
5.  

-  
-

-
0.99. 
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Abstract: Arduino modules are used to design the project, which are connected 
in a wireless network built up of radio modules operating at 2,4-2,5 GHz. Each of the 
components of the system is a detecting module for detecting one of the basic fire 
parameters - smoke, heat and flame, and one of the modules is used for computer 
control system. 

 
Keywords: Single-board microcontroller, Flame sensor, Temperature sensor, 

Dust sensor, Sensor network  
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2). 
 

 
. 

 -
(I/O)   

 -
 ON, Tx  Rx), USB 

 ICSP  
 

 USB  USB A - USB B. 

 3. 
 

     

Arduino 
UNO Rev3 MLX90614ESF

-BAA 
GP2Y1010AU0

F 

 
WaveShare 

Flame Sensor 

-

2,4 GHz 
nRF24L01(+) 

3.  
 

- 
   

 

MLX90614ESF-BAA [2].  
 

GP2Y1010AU0F [5
 

 
 WaveShare Flame Sensor [4] 
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nRF24L01(+) [3] - -
-

 

 
 

-  
   

 
. 

te, Receive Byte, Write 

 

 
 

 
EN 54-7 [1  
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3. 

 

LOW(0  
. - 

 
 

 
 

 
-

 

- 
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6.  

 

 

 

 

 
 

 

 
 

  Arduino IDE 
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/* 
 

 
 

  
 

 
 

 * Vdd -> 3.3V 
 * Vss -> GND 
 * SCL - PullUp 
 * SDA -  
*/ 

 
 

    
 

    
 

} 
 

   
   
   
   

 
  

 
  

 
 

   
 

  
 

  
 

   
   
   
  

 
  tempData = (double)(((data_high & 0x007F) << 8) + 
data_low); 
  tempData = (tempData * 0.02) - 

 
  float celcius = tempData - 273.15;   

 
  boolean fireAlarm() 
{ 
   if (celcius < 60) 
  return false; 
 else return true; 
}    

const int analogPin = A0;    

- 
 

const int threshold = 400;   
 

void setup() { 
  // initialize serial 
communications: 
  Serial.begin(9600); 
} 
void loop() { 
  // read the value of the 
Flame Sensor: 
  int analogValue = 
analogRead(analogPin);  
 boolean fireAlarm() 
{ 
   if (analogValue < 
threshold) 
  return false; 
 else return true; 
} 
  delay(20000);        
} 

int measurePin = A5; 
int ledPower = 12; 
 
unsigned int samplingTime = 280; 
unsigned int deltaTime = 40; 
unsigned int sleepTime = 9680; 
float voMeasured = 0; 
float calcVoltage = 0; 
float dustDensity = 0; 
 
void setup(){ 
  Serial.begin(9600); 
  pinMode(ledPower,OUTPUT); 
} 
void loop(){ 
  digitalWrite(ledPower,LOW); 
  delayMicroseconds(samplingTime); 
  voMeasured = 
analogRead(measurePin); 
  delayMicroseconds(deltaTime); 
  digitalWrite(ledPower,HIGH); 
  delayMicroseconds(sleepTime); 
  calcVoltage = 
voMeasured*(5.0/1024); 
boolean fireAlarm() 
{ 
   if (calcVoltage < 1.2) 
  return false; 
 else return true; 
} 
delay(20000);  
} 

you can communicate with the nRF24L01+ 
#include <nRF24L01.h> //nRF2401 

 
 

 

 
RF24 radio(pinCE, 

 
 

const uint64_t rAddress[] = 
{0x7878787878LL, 0xB3B4B5B6F1LL, 
0xB3B4B5B6CDLL, 0xB3B4B5B6A3LL}; 
void setup()    
{ 
  

 
  radio.setPALevel(RF24_PA_LOW);  // 

 
  

 
   
  radio.openReadingPipe(0,rAddress[0]); 
  radio.openReadingPipe(1,rAddress[1]); 
  radio.openReadingPipe(2,rAddress[2]); 
  radio.openReadingPipe(3,rAddress[3]); 
  

 
} 
 
void loop()   
{    
    

 
    

 
     
    while(radio.available(&pipeNum)){  
     radio.read( &gotAlarm, 1 );  
    } 
   delay(1000);     
} 
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Abstract: Personalization is a process of adaptation to the specifics of the 

individual client. Especially in the fashion and footwear industry, it allows consumers 
to create and customize their own clothing and footwear. Online shops and real 
studios in different countries, provide the personalization service. Modification begins 
with a choice of model, material, colors and size. In the different parts of the online 
configurator, the user can see information about the selected items and the choices, 
all elements can be selected and modified. The visualization of the product is very 
close to the real look and the changes are immediately superimposed. The product 
can be viewed at 360 degrees. The survey shows indexes of sites that offer 
customizable products. This study is an important step in understanding the aesthetic 
color combinations for consumer products. The combination of colors or signs is 
important for many other consumer products. 

 
Keywords: Product personalization, adaptation to the individual client, choice 

of colors, personalized design, online stores, online configurator, fashion brands, 
customization service, fashion and footwear industry, customized sports shoes, 
personalized products, modification options, Nike, Adidas, customizable products, 
visualization, combination of colors. 
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7

Balance 8 -Swiss 

 
-  

 
9 

Google 
 

 
 9. 

 
   

 Google 
Adidas www.adidas.com 30000000 665000 
Nike www.nike.com 500000 1110000 

Reebok www.reebok.com 20000000 305000 
Converse www.converse.com 6000 82500 

Vans www.vans.com 7000000 29700 
Newbalance www.newbalance.co.uk 2000 7580 

k-Swiss www.kswiss.com 2000 8230 
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NikeID 
 

 
  

  
 

 
Base Secondary Swoosh Accent Lace Lining Shox 

Light steel grey 1 31 11 24 1 1 1 
Canteen 10 10 11 6 6 1 1 
Light sand 18 1 1 1 1 1 1 
Twilight blue 14 37 16 17 13 22 1 
Red raspberry 11 15 6 8 8 1 1 
Shy pink 14 14 11 21 19 25 1 
Varsity red 9 24 24 22 14 24 1 
Light chocolate 19 1 1 1 1 1 1 
Linen 13 1 1 1 1 1 1 
Treeline 15 6 2 1 1 1 1 
Lymon 9 7 4 6 13 1 1 
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Abstract: The report analyzes the technologies of IoT systems, the existing 
threats to the various aspects of security in their implementation. It has been found 
that the information environment in the Internet of Things is more vulnerable to 
security breaches. Efforts are mainly focused on the development and functioning of 
the Internet of Things system, and strategic issues are not taken into account. 
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Abstract: The information and communication technologies are everywhere 
around us, and their application in the learning process is transformed from an extra 
in need, based on the needs and interest of learners from the digital generation. 
Innovative educational technologies, and in particular interactive learning tools, have 
found their place in many universities in Europe, America and Asia for decades. 
Some of our higher education institutions have also installed interactive presentation 
systems (IPS), but their use is relatively limited and only in the course of certain 
disciplines. The report examines the application of IPS in Bulgaria and abroad and 
best practices in IPS training on Digital and Microprocessor Techniques are 
presented. The aim of the report is to show the possibilities and advantages of IPS in 
the training of the students of the digital generation in specialized disciplines from the 
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bstract: In this paper is described the developed by us method for optimal 
energy control in real production systems. The heat management role for the 
realization of sustainable and effective heating / cooling processes in the antibiotic 
production is evaluated. It was made and detailed energy  technology analysis of 
antibiotic production, guaranteeing flawless and quality production. Adaptive software 
was developed based on the MATLAB programming environment, offering an optimal 
management solution to energy-related problems in certain production. The specific 
production criteria are taken into account by formulation a complex multi parametric 
optimization task. The approach can be applied to other productions (operating or 
designing) to optimal energy consumption managment and energy efficiency. 

Keywords: energy management, sustainable heat processes, antibiotic 
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THE ROLE OF ENERGY MANAGEMENT FOR THE IMPLEMENTATION OF 
SUSTAINABLE AND EFFECTIVE HEAT PROCESSES 

II. OPTIMAL ENERGY CONTROL OF HEAT PROCESSES IN 
THE CONDITIONS OF BREWING 
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bstract: In this paper is described the developed by us method for optimal 
energy control in real production systems. The heat management role for the 
realization of sustainable and effective heating / cooling processes in the beer 
production is evaluated. It was made and detailed energy  technology analysis of 
beer production, guaranteeing flawless and quality production. Adaptive software 
was developed based on the GAMS programming environment, offering an optimal 
management solution to energy-related problems in certain production. The specific 
production criteria are taken into account by formulation a complex multi parametric 
optimization task. The approach can be applied to other productions (operating or 
designing) to optimal energy consumption managment and energy efficiency. 

Keywords: energy management, sustainable heat processes, brewing 
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STUDY OF PARAMETER "HUMIDITY" OF THE PELLETS FROM 
BIOMASS FOR DOMESTIC USE 

 
Abstract: In recent years, the aspiration for replacement of fossil fuels with 

renewable energy sources has been steadily rising. In order to unify the biofuels 
offered to consumers in the European Union, standards for their main characteristics 
have been introduced: energy density, moisture content, ash content, mechanical 
strength, homogeneity, size and shape. In the article, a study has been made of 
pellets of plant origin commercially available in the Yambol region in order to 
establish their humidity - one of the characteristics that are limited in the standard. 

 
Keywords: renewable energy sources, pellets of plant origin, moisture content 
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Abstract: With the development of technology, the problem of industrial 

wastewater treatment is becoming increasingly important as it is directly related to 
environmental protection and optimal use of available water resources. The 
normative documents are given the limit values of the harmful substances in the 
purified industrial waters so that they can be suitable for use. This report analyzes 
the different methods of industrial wastewater treatment and the areas of their 
application.  

Keywords: wastewater, methods, application, pollution 
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Abstract: Implementation of the European policy on renewable energy sources 

is very important respect for ecology and environmental protection. The report 
analyzes the installed capacity of renewable energy on the territory of Bulgaria and 
the Yambol region. 
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Abstract: The article presents the main physico-chemical characteristics of the 
resulting yogurts with added bee products  honey and bee pollen. The results were 
compared with those of yogurt purchased commercially. An assessment is made of the 
ability to predict the physicochemical parameters of the studied yogurts, using spectral 
characteristics. From the analysis it is found that the physicochemical parameters of 
studied yogurts - electrical conductivity, active and titratable acidity can successfully be 
predicted by spectral characteristics in the visible spectrum of light. 

Keywords: Spectral characteristics, Yogurt, Honey, Bee pollen 
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Abstract: The paper is a comparative analysis of certain physico-chemical and 

organoleptic characteristics of yoghurt produced with the addition of different types of 
bee pollen. Studied the possibility of predicting some organoleptic indicators by 
physico-chemical data of the obtained yogurts. 
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Abstract: Bulgarian yoghurt is a national lactic acid product obtained by 

coagulation of fresh milk of lactic acid bacteria - Lactobacillus bulgaricus and 
Streptococcus thermophilus. These bacteria are in symbiosis and the union between 
them is beneficial for their survival and efficacy. For the purpose of the study, eight 
pieces of yoghurt were purchased, from different manufacturers and with different 
production technologies. For the purchased yoghurts are defined: fat content, 
titratable acidity, active acidity. The change of the active and titratable acidity of the 
yoghurts studied until the 20th day and after the 20th day of their production are 
insignificant and characteristic of yoghourt making them fit for consumption. 

Keywords: Yogurt, Fat content, Active acidity, Titratable acidity 
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Abstract: Analysis of organoleptic indicators of yogurt obtained from 

blended goat and cow milk. The report analyzes the results of known literature sources 
on the influence of the goat and cow's milk ratio on yoghurt. The ratio of the two types of 
milk has been established, giving a final product acceptable to consumers. The 
organoleptic indicators of yoghurt obtained in different regions of the world are analyzed. 

Keywords: Yogurt, Goat milk, Cow milk, Sensory characteristics 
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2D Plot of Row and Column Coordinates; Dimension:  1 x  2
Input Table (Rows x Columns): 5 x 5

Standardization: Row and column profiles
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2D Plot of Row and Column Coordinates; Dimension:  1 x  2
Input Table (Rows x Columns): 5 x 5

Standardization: Row and column profiles
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Abstract: This article aims to highlight the role of state and local authorities in 

the cluster creation process, as well as to describe the main stages of their formation. 
The study begins by defining a cluster definition and explaining the key 
environmental factors that determine the level of competition in a given territory. The 
role of the government is presented distinguishing two concepts relative to levels, 
participation in building clusters. Five success factors that are not related to the way 
clusters emerge are highlighted and has built a conceptual framework, that 
announces how to design and implement cluster-based growth strategies. 

Keywords: cluster-based growth strategies, the role of government 
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Resume: The aim of this report is to present the theoretical concepts and 

trends in the concept of "personal selling". This article explains what personal selling 
as part of the marketing communication mix described are their strengths and 
weaknesses, types and their importance in the composition of marketing 
communication mix. It highlights the advantage of personal selling as a 
communication element in comparison with the other elements of the marketing 
communications. The process of personal selling is briefly described. 

 
Keywords: personal selling, marketing communication mix, personal selling 

process 
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Summary: Violence, brutality and brutality exercised on children and children 

have increased enormously. Indifference to violence and insensitivity to pain and 
suffering are becoming increasingly worrying. Violence and fear penetrate 
everywhere. We are daily witnessing violence that encompasses the family, the 
schools, the institutions, the workplace. Consciously or not consciously, violence and 
aggression penetrate the thoughts, the experiences, the behavior of each of us. This 
provokes the interest in causes and consequences and wakes up reflection and 
anxiety. Questions arise ... What is the nature of aggression and what are the 
reasons for its occurrence? Is it innate or unchangeable in human life or not? What 
actions or omissions do we contribute to this small percentage of children 
understanding what is violence, even criminal assault from the earliest childhood? 
How does this affect the fragile child's psyche? And do we know how to help them, to 
meet their expectations? These issues provoked interest in the current topic of the 
report. 

The fact is the high aggressiveness among the pupils. Children have a great 
need to show them that they are loved regardless of the mistakes made. The parents 
and the school have to convey to the child the understanding of how to find conflict 
without violence and aggression, to recognize symptoms leading to aggression, to 
seek Timely help in case of problems. There is no prescription to overcome 
aggression among adolescents, but there are factors that help. School is a powerful 
factor that shapes or displays the aggression of students. The school environment 
has an extremely strong impact on children for tension, neuroticism, aggressive 
behavior. The fact is the high aggressiveness among the students. Children have a 
great need to show them that they are loved regardless of the mistakes made. The 
parents and the school have to convey to the child the understanding of how to find 
conflict without violence and aggression, to recognize symptoms leading to 
aggression, to seek Timely help in case of problems. The susceptibility to aggressive 
manifestations is primarily due to omissions - conscious or stifling on the part of the 
socializing agents: family, school. The lack of care and lack of understanding on their 
part reflects on the children. Will children who are aggressive in their school years 
continue to Be such and later whether they will deepen their associal behavior 
depends on the influence over them. There is no definite recipe to overcome 
aggression among adolescents, but there are factors that help. School is a powerful 
factor that shapes or displays the aggression of students. The school environment 
has an extremely strong impact on children for tension, neuroticism, aggressive 
behavior. 
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Abstract: 
This paper is focused on the reliability analysis of medical items by comparing 

of their reliability indices estimations in regard to three types of measurement items 
containing electronic and mechanical modules. The analysis is based on reliability 
block diagram approach and probability modeling through a Markov process. 
Identification of different system states is performed from point of view of its 
workability.  

The model composed gives the opportunity quantitative estimates of the 
transition probabilities from one system state to another to be obtained. The analysis 
performed is based on the quantitative estimates of operational reliability indices 
considering one automatic and another mechanical model of blood pressure 
measuring items.  

The basis of this research are statistical data obtained regarding operational 
events occurred during the system operation. The system state transition 
probabilities at each of system states are evaluated.  

The experimentally obtained operational reliability indices estimations, such as 
the availability, valid for the different types of medical items under study are 
compared for one-year-operation. As a result of the research, some practical 
recommendations regarding measures necessary to be undertaken for to increase 
the operational reliability of such items are suggested. 

The paper presents an extension of previous research concerning operational 
reliability of medical equipment. 

Keywords: reliability, operational reliability, reliability estimation, Markov 
models 
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Abstract: 
This paper presents an approach to assess the reliability of data centers, in 

SSAN, SSRV, 
SNET, SENG, SOS, SAPP and SSP. A selection justification has been made and the 
various options for redundancy have been explored.  

Each of the constituent components in turn is presented in a reliable sense as 
the (n, m) structure of von Neumann. The data center is described as a sequential 
compound of von Neumann's seven (n, m) structures, which has led to deriving 
formulas for calculating the probability of faultless operation. 

The proposed approach can be used both in analyzing an existing data center 
and in designing a new one.  

 
Keywords: Data Center, Reliability, Availability, Dependability, Redundancy 
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