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ABSTRACT

Novel nonwoven textile from polylactide and Schiff base from Jeffamine ED® and 8-
hydroxyquinoline-2-carboxaldehyde (Jeff-8Q) or its complex with Cu’* (Jeff-8Q.Cu’") of diverse design
was fabricated by one-pot electrospinning or electrospinning combined with dip-coating. Stable aqueous
dispersions of NPs based on complexes of Brb and poly(methacrylic acid) or poly(acrylic acid), were
also successfully prepared by mixing their dilute aqueous solutions. The morphology of the nanosized
materials (fibrous mats and NPs) were studied by scanning electron microscopy (SEM) or transmission
electron microscopy (TEM). In vitro cell viability studies and used fluorescent staining methods
demonstrated that the prepared Jeff-8Q- or Jeff-8Q.Cu’"-containing fibrous materials and Brb-
containing NPs displayed higher cytotoxicity against HeLa tumor cells than against non-tumor BALB/c
373 mouse fibroblast cells. These properties render these novel polymeric nanosized materials promising

as potential candidates in the drug delivery systems in the treatment of cervical tumors.

1.INTRODUCTION

It is well known that 8-hydroxyquinoline, its
derivatives and natural isoquinoline quaternary
alkaloid berberine chloride (Brb) manifest a set of
beneficial biological properties: antimicrobial,
antioxidant, antitumor, etc. [1-4]. However, Brb
has some drawbacks. It is poorly soluble in water
and body fluids and its intestinal absorption is very
low, which predetermine its low bioavailability.
Incorporation of Brb in polymer matrix is expected
to contribute to obviating these drawbacks.

In the recent years, polymeric nanosized
materials (electrospun nonwoven textile and
nanoparticles (NPs)) have evoked considerable
interest as carriers of bioactive compounds with
the potential to overcome issues such as poor water
solubility of these compounds as well as their low
bioavailability. The specific properties of these
materials related to their nanoscale size and the
possibility for sustained release of the bioactive
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compounds lead to a decrease in the cytotoxicity
and an improvement of the therapeutic effect of the
compounds. The use of NPs from natural and
synthetic polymers for encapsulation of Brb and
for enhancing its bioavailability has been reported
[5-9]. It has been shown that electrospun fibrous
materials are suitable carriers for 8-hydroxyquino-
line derivatives. These derivatives have been
encapsulated into electrospun nonwoven textile
from polyvinyl alcohol [10], polylactide/
poly(ethylene glycol) blend or poly(ethylene
glycol) grafted on polylactide [11], polylactide/
poly(butylene succinate) [12], chitosan/poly
(ethylene oxide) [13], N-carboxyethyl
chitosan/polyacrylamide [14], cellulose acetate or
cellulose acetate/ poly (ethylene glycol) [15], etc.
The aim of the present study was to prepare
novel electrospun nonwoven textile containing 8-
hydroxyquinoline derivative and its complex with
Cu”" and NPs containing Brb. The effect of the
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composition of the obtained materials on their
cytotoxicity against HeLa tumor cells and non-
tumor BALB/c 3T3 mouse fibroblast cells was
estimated.

2. Experimental

2.1. Materials 7

Polyetheramine (Jeffamine ED"-2000, further
denoted as Jeff) (Aldrich (St. Louis, MO, USA)), 8-
hydroxyquinoline-2-carboxaldehyde (8Q)
(Aldrich (St. Louis, MO, USA)), CuCl, (Aldrich
(St. Louis, MO, USA)), berberine chloride (98%)
(Brb) (Sigma-Aldrich, India) and poly(acrylic
acid) (PAA) (M, 250000 g/mol) (Aldrich,
Gillingham, Dorset-England) were with analytical
grade of purity and were used without further
purification. PMA was prepared by radical
polymerization as previously described [16]. The
average viscometric molar mass (M,) of PMA (7.4
x10") was determined in 0.002 M HCI at 30 °C
using the equation: [n] = 6.6 10—4 M., [17].
Poly(L-lactide-co-D,L-lactide) (Polylactide, PLA)
Resomer” LR 708 (M, 911 000 g/mol,
M,/M,=2.46) - (L-lactide:D,L-lactide molar ratio
= 69:31) was kindly donated by Boerhinger-
Ingelheim Chemicals Inc. (Ingelheim am Rhein,
Germany). The culturing of HeLa tumor cells was
performed as previously described [18]. A cell
culture of non-tumor BALB/c 3T3 mouse
fibroblast cells was cultivated as previously
described [19]. 3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT), ethidium
bromide (EtBr), and acridine orange (AO) were
purchased from Sigma-Aldrich, Schnelldorf,
Germany. All culture reagents Dulbecco's
Modified Eagle's Medium (DMEM) (Sigma-
Aldrich, Schnelldorf, Germany), fetal bovine
serum (FBS) (Gibso/BRL,Grand Island, NY),
glutamine, penicillin and streptomycin (LONZA,
Cologne, Germany) were used as received.

2.2. Preparation of Jeft-8O- and Jef-8Q.Cu’ -
containing electrospun nonwoven textile

2.2.1. Preparation of Jeff-8Q/inPLA and Jeff-
80.Cu’ /inPLA mats by one-pot electrospinning
(type “in” nonwoven textile). The 8-hydroxy-
quinoline derivative used in the present study was
Schiff base from Jeffamine ED® and 8-
hydroxyquinoline-2-carboxaldehyde (further
denoted as Jeff-8Q). Jeff-8Q was prepared as
described earlier [20]. DMF/DMSO mixture
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(60/40 v/v) was used as solvent for the spinning
solutions. Jeff-8Q-loaded PLA nonwoven textile
(with a PLA/Jeft-8Q weight ratio of 70/30) was
prepared by electrospinning of mixed Jeff-8Q/PLA
solutions at polymer concentration 5 wt%. The
PLA fibrous materials with Jeff-8Q loaded in the
bulk will be further denoted as Jeff-8Q/inPLA. The
complex of Jeff-8Q with Cu’" was prepared by
mixing the 1.6 ml 8 wt% solution of Jeff-8Q with 1
ml 1.4 wt% solution of CuCl, at a molar ratio of 8Q
end groups of Jeff-8Q and Cu”" of 1:1. PLA mats
containing complex of Jeff-8Q with Cu’" in the
bulk will be further denoted as Jeff-
8Q.Cu”/inPLA. Jeff-8Q.Cu”/inPLA fibers with a
weight ratio of PLA/Jeff-8Q.Cu”" = 70/30 were
obtained by electrospinning of their mixed
solutions at polymer concentration of 5 wt.%.

The electrospinning was performed using a set-
up consisting of a high voltage power supply; a
pump [NE- 300 Just Infusion™ Syringe Pump
(New Era Pump Systems Inc., USA)] for
delivering the spinning solution at a constant rate;
a syringe provided with a positively charged metal
needle and a custom-made grounded rotating drum
collector. Electrospinning was carried out under
the following conditions: flow rate of 1.0 ml/h,
voltage of 25 kV, needle tip-to-collector distance
20 cm, collector rotating speed of 1500 rpm, ca.
49% relative humidity, and room temperature (25
°C). The electrospun fibrous mats were dried
additionally under reduced pressure for 72 h.

2.2.2. Preparation of Jeff-8Q (Jeft-80.Cu’")/
onPLA by electrospinning in conjunction with dip-
coating (type “on” mats). The complex with a
molar ratio of 8Q end groups of Jeff-8Q and Cu’’
1:1 was prepared by mixing 1.0 ml 8 wt% ethanol
solution of Jeff-8Q with 1.0 ml 0.85 wt% ethanol
solution of CuCl, for 4 h at room temperature. Jeff-
8Q (Jeff-8Q.Cu’")-coated PLA mats (further
denoted as Jeff-8Q/onPLA or Jeff-8Q.Cu’"/
onPLA) were prepared by immersing the PLA
mats in 0.2 wt% ethanol solution of Jeff-8Q or
Jeff-8Q.Cu™" for 30 min, and subsequent drying of
the mats to constant weight. These fibrous
materials were obtained by three repeated dip/dry
cycles.

2.3. Preparation of Brb/PMA and Brb/PAA Nps
Brb/PMA (PAA) NPs were obtained by mixing
dilute aqueous solutions of Brb and PMA or PAA at

CMMNCAHUE "TEKCTWUJT N OBJIEKJN1IO"



BPOI 4/2020

Brb-to-polyacid volume ratios ranging from 1:9 to
9:1 at pH 4.9 (1= 0.1). The solution of the bigger
volume was added dropwise to the smaller one. In
order to form stable aqueous dispersions of NPs
from Brb and PMA (PAA), the initial concentration
of solutions had to be lowered down to 0.01
mg/mL. The mixing of the solutions was carried
out under vigorous stirring at room temperature.
The prepared NPs were collected by centrifugation
at 9000 rpm for 30 min and washed twice with
distilled water. The NPs was redispersed in
distilled water using an ultrasonic bath for 30 min.

2.4. Characterization of the electrospun
nonwoven textile and Nps

The morphology of the electrospun nonwoven
textile was analyzed by scanning electron
microscope (SEM, Jeol JSM-5510 (Jeol Ltd.,
Japan)) after vacuum-coating the samples with
gold. The average fiber diameter was determined
using Image J software by measuring at least 60
fibers per sample. Static contact angle measu-
rements were carried out using an Easy Drop
DSA20E Krtiss GmbH apparatus (Germany). A
drop of deionized water (10 pL) was deposited on
the surface of the mats. The mats were cut at 0° and
at 90° with respect to the collector rotation
direction. Images for temporal evolution of the
contact angle value were taken. The average value
of the contact angle was determined based on 20
different measurements for each sample.

The morphology of the redispersed NPs was
assessed by transmission electron microscopy
(TEM, JEM 2100, JEOL Co. Ltd.). For sample
preparation, 2-3 drops of the NPs dispersion was
dispensed onto copper grids, which were coated
with a carbon film and dried under ambient
conditions before examination. The measurement
of mean particle size and zeta potential of the
prepared in buffer with pH 4.9 NPs was assayed by
the dynamic light scattering (DLS). The NPs were
analyzed with a NanoBrook 90Plus PALS
instrument (Brookhaven Instruments Corporation)
equipped with 35 mW red diode laser (A =640 nm)
atascattering angle (8) of 15°,25+0.1 °C.

The encapsulation efficiency (%) of Brb in Brb-
containing NPs was calculated according to the
following equation:

Encapsulation efficiency (%) = actual mass of
loaded Brb/initial mass of Brb 100 (1)
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2.5. MTT cytotoxicity assay

2.5.1. Assessment of the cytotoxicity of Jeff-8 Q-
and Jeff-80.Cu’ - containing electrospun
nonwoven textile by MTT assay.

To evaluate the cytotoxic effect of Jeff-8Q- and
Jeff-8Q.Cu’'-containing electrospun nonwoven
textile on the proliferation of the HeLa tumor cells,
MTT assay was performed [21]. HeLa tumor cells
were trypsinized using 0.25% Trypsin—EDTA and
counted using a hemocytometer. The cells were
seeded in a 96-well microtiter plate at a
concentration of 1 x 10" cells/well. After overnight
incubation at 37 C in a humid atmosphere
containing 5% CO, required for cell attachment,
the culture medium was replaced and the cells
were treated with different types of fibrous mats
(Jeff/inPLA, Jeff-8Q/inPLA, Jeff-8Q.Cu’/inPLA,
Jeff-8Q/onPLA, Jeff-8Q.Cu’/onPLA), with Jeff-
8Q or Jeff-8Q.Cu’" (positive control) and cultured
only in nutritive medium (negative control) for 72
h. All Jeff-8Q- and Jeff-8Q.Cu’"-containing mats
were tested at concentration of 8Q residues 54
g/mL of culture medium. The concentration of 8Q
residues in Jeff-8Q and Jeff-8Q.Cu” was 54 g/mL
of culture medium. After culturing on mats, the
HeLa cells were washed twice with PBS (pH 7.4),
after which 100 uL of MTT solution were added to
each well and the cells were incubated at 37 C for 3
h; the supernatants were aspirated and 100 yL of
the lysing solution (DMSO:ethanol = 1:1) were
added to each well in order to dissolve the obtained
formazan. The results from the MTT assay were
read using an ELISA plate reader (TECAN,
SunriseTM, Grodig/Salzburg, Austria). The
absorbance of the dissolved formazan was
measured spectrophoto-metrically at a wavelength
of 540 nm, ref. 620 nm. Each variant of the fibrous
mats was assayed by six measurements.

2.5.2. Assessment of the cytotoxicity of Brb-
containing NPs by MTT assay.

HeLa tumor cells and non-tumor BALB/c 3T3
cells (1x10* cells/well) in DMEM containing 10%
FBS, 100 U/mL penicillin, and 0.1 mg/mL
streptomycin were seeded into 96-well flat bottom
culture plates for 24 h. After that the cells were
washed with fresh medium and were treated with
different Brb concentrations (3.1, 6.3, 12.5, 25, 50
and 100 pg/mL) or Brb/PAA and Brb/PMA NPs
(the Brb content in the NPs was 3.1, 6.3, 12.5, 25,
50 and 100 pg/mL) for 72 h. HeLa cells or BALB/c
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3T3 cells incubated in culture medium only were
used as negative control. The further performance
of the MTT assay was carried out as described
abovein2.5.1.

2.5.3. Percentage of cell viability and
selectivity index.

To calculate the percentage of cell viability the
following equation was used:

Cell viability (%) = OD,,, (experimental)/OD,,,
(control) x 100 (2)

Ic,, values (i.e. the Brb concentration or the Brb
content in the NPs that exerts 50% inhibition with
respect to untreated cells) were determined for
HeLaand BALB/c3T3 cells.

The selectivity index (SI) was calculated from
the following equation:

Selectivity Index = IC,, calculated for non-
tumor cells/IC,, calculated for tumorcells (3)

2.6. Study of the effect of the fibrous mats and
NPs on HeLa tumor cells and on non-tumor
BALB/c 3T3 mouse fibroblast cells using dual
staining with AO and EtBr

The morphology of the cell nuclei was assessed
by double staining with AO and EtBr as described
by Wahab et al., 2009 [22]. In brief, the HeLa or
BALB/c 3T3 cells were seeded on the various
electrospun nonwoven textile (Jeff-8Q/inPLA and
Jeff-8Q.Cu’"/inPLA mats) in 24-well tissue culture
plates, in a CO, incubator. In the cases of free Brb
and Brb/PMA NPs, the cells seeded on sterile glass
coverslips placed in 24-well plates were incubated
at 37°C in the presence of various formulations
(Brb and Brb/PMA NPs) for 24 h. After 24-h
incubation, the fibrous mats or glass cover slips
were washed twice with PBS, air-dried at room
temperature, stained with AO and EtBr in the ratio
of 1:1, and examined by a fluorescence microscope
(Leica DM 5000B; Wetzlar, Germany).

2.7. Statistical analysis

The data are given as the mean + standard
deviation (SD). Significance testing was
performed using one-way analysis of variance
(ANOVA) followed by Bonferroni's post hoc test.
Nonlinear regression (curve fit) analysis
(GraphPad Prism) was applied to determine the
concentrations inducing 50% inhibition of the cell
growth (IC, values).
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3. Results and discussion

3.1. Preparation, morphology and water
contact angle of Jeff-8Q- and Jeff-8Q.Cu’" -
containing electrospun nonwoven textile

The prepared in the present study Jeff-8Q- and
Jeff-8Q.Cu’"-containing electrospun nonwoven
textile of different design is schematically
represented on Figure 1. These materials were
obtained by applying one-pot electrospinning
(type “in”) or electrospinning combined with dip-
coating (type “on”

Eﬂ’ B e

a)
—— S
b)
Y s
PIA)
R LAY
JeffBa 117

Figure 1 Schematic representation of fibrous
materials type “in” prepared by one-pot
electrospinning (a,b) and type “on” prepared by
electrospinning in conjunction with dip-coating (c,d)

SEM micrographs of obtained Jeff-8Q/inPLA,
Jeff-8Q.Cu’'/inPLA, Jeff-8Q/onPLA and Jeff-
8Q.Cu’/onPLA fibrous materials are presented in
Fig. 2. Neat PLA fibers were defect-free and
cylindrical with an average diameter of 600 80
nm. On addition of Jeff-8Q or Jeff-8Q.Cu”" to the
PLA spinning solution a decrease in the average
fiber diameter was observed (Figure 2a,b). The
average diameter of Jeff-8Q/inPLA mats was 364
87 nm and that of Jeff-8Q.Cu’"/inPLA mats was
324+ 127 nm. Coating the PLA fibers with Jeff-8Q
or Jeff-8Q.Cu’’ led to increase in the fiber diameter
(Fig. 2c,d). The average fiber diameter values were
650 110 nm and 700 170 nm for Jeff-8Q/onPLA
and Jeff-8Q.Cu’/onPLA mats, respectively.
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Figure 2 SEM micrographs of electrospun mats of:
Jeff-8Q/inPLA (a), Jeff-8Q.Cu’/inPLA (b), Jeff-
8Q/onPLA (c) and Jeff-8Q.Cu’/onPLA (d).
Magnification x2000 (a and b) and x5000 (c and d).

A water contact angle of 126.8 + 2.3° was
determined for the neat PLA mats (Figure 3a). The
presence of Jeff-8Q or its complex with Cu’" led to
hydrophilization of the fibrous materials. It is
interesting to note that in the case of Jeff-8Q- and
Jeff-8Q.Cu’"-containing mats (both types “in” and
“on”) the water droplet had an oval shape (Figure
3c¢) or the wetted area had an elliptical shape (Fig.
3b,d,e) as compared to the spherical one of the
droplet observed for PLA mats (Figure 3a). It
seems that the water droplet tends to elongate along
the direction of fiber alignment [23]. The
experimentally determined values of the water
contact angle were q,=27.4 £ 2.5°, q,=49.8 £ 4.4,
and Aq=22.4° (where q, was the water contact
angle measured in the x-direction, e.g. in the
direction of the collector rotation, q, was the water
contact angle measured in the y-direction, e.g. at
90° with respect to the collector rotation direction
and Ag=q,-q, was the degree of wetting anisotropy)
for type “in” Jeff-8Q-containing mat, q,=q,=0° for
type “on” Jeff-8Q-containing mat and q,=q,=0° for
Jeff-8Q.Cu’’-containing mats (both types “in” and
“on”), respectively (Figure 3b-e).

3.2. Preparation and morphology of Brb-
containing NPs

The Brb molecule has a quaternary ammonium
group (Figure 4a) and this provides a favorable
possibility of ionic interaction with suitable
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Figure 3 Digital images of water droplets deposited
on the surfaces of electrospun nonwoven textile from
(a) PLA, (b) Jeff-8Q/onPLA, (c) Jeff-8Q/inPLA, (d)
Jeff-8Q.Cu’"/inPLA, and (e) Jeff-8Q.Cu*/onPLA.
The direction of the collector rotation is indicated by
an arrow. g, and q, was measured at 0° and 90° with
respect to the collector rotation direction, espectively.
Different sections of the digital images of water
droplets represent different wetting anisotropy (c).

polymeric carriers. Suitable carriers may be
ionogenic biocompatible polymers, for example
synthetic polyacids such as PAA or PMA. In the
present study, stable aqueous dispersions of NPs
based on complexes of Brb and PMA or PAA, were
successfully prepared by vigorously mixing their
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dilute buffered aqueous solutions (0.01 wt%) of pH
4.9 at various mole fractions of Brb. The
preparation of these NPs is schematically
represented in Figure 4b.

P\
o)
= O a)
o ~
CHs O
® TSCH, ()

berberine % berberine %
. —

PAA(PMA) nanoparticle (-)  nanoparticle (+)

b)

Figure 4 (a) Structure of Brb, (b) Schematic
representation of the preparation of NPs based on
complex between Brb and PAA or PMA at pH 4.9.

The morphology of the Brb-containing NPs was
determined by TEM. As seen in Figure 5a, the
Brb/PMA (PAA) NPs were of spherical shape. The
dependence of the mean diameter of NPs for the
pair Brb/PMA and Brb/PAA on the Brb mole
fraction at partner concentration of 0.01 mg/mL
was studied by DLS (Figure 5b). As seen, the mean
diameter increased on increasing the mole fraction
of Brb and passed through a maximum at values of
mole fraction of Brb at which maximum amount
of complexes was obtained at pH 4.9. Monomodal
distribution was obtained whatever the value of the
mole fraction of Brb was. It was found that the zeta
potential of the Brb/PMA and Brb/PAA NPs was
significantly dependent on the Brb mole fraction
and became positive at mole fraction of Brb >0.68
and >0.64 for Brb/PMA and Brb/PAA,
respectively. The decrease in the negative value of
the zeta potential of the NPs on increasing the mole
fraction of Brb were probably due to the presence
of smaller amount of free carboxylate groups on
the NP surface, because of the interaction between
these carboxylate groups and the quaternary
ammonium groups of Brb (Figure 4b). The
amount of free quaternary ammonium groups of
Brb on the NP surface increased at a mole fraction
of Brb >0.68 and >0.64 for the Brb/PMA and
Brb/PAA pair, respectively.
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Figure 5 TEM micrographs of Brb/PMA NPs (mole

fraction of Brb of 0.35) (a). Dependence of the mean

size (b) on the mole fraction of Brb for Brb/PMA and

Brb/PAA NPs at partner concentration of 0.01 wt %;
pH 4.9;1=0.1, 25+0.1°C.

In the case of Brb/PMA and Brb/PAA NPs the
encapsulation efficiency was observed to approach
a maximum value of 58.9 £ 0.5% and of 78.4+ 0.9
%, respectively, at values of Brb mole fraction at
which maximum amount of complexes was
obtained.

3.3. Cytotoxicity of Jeff-8Q- and Jeff-
80.Cu’ -containing electrospun nonwoven textile

and Brb-containing NPs against HeLa tumor
cells and non-tumor BALB/c 3T3 fibroblast cells

3.3.1. Cytotoxicity of Jeff-8Q- and Jeff-
80.Cu’ -containing electrospun nonwoven textile.
In the present study, the cytotoxic effect of the
obtained PLA mats containing Jeff-8Q or its Cu’’
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complexes against HeLa tumor cells was evaluated
using the MTT assay. As seen in Figure 6, after 72 h
of incubation, the greatest decrease of the
proliferative activity of the HeLa cells was
observed in the case of Jeff-8Q- and Jeff-8Q.Cu’'-
containing mats (both types “in” and “on”). The
percentage of viable HeLa cells for the Jeff-8Q
(Jeff-8Q.Cu’")-containing mats was close to that of
the free Jeff-8Q (Jeff-8Q.Cu™). In contrast, the
Jeff/in PLA mat lead to a statistically insignificant
(p>0.05) decrease in the cell viability as compared
to untreated HeLa cells.

-

o

o
1

Cell viability (%)
3

40
20- :
0— - .:::: % n%l *kk *kk *kk *kk
Con 1 2 3 4 5 6 7
Formulation

Figure 6 Cell viability of HeLa cell line tested by
MTT method after 72 h for incubation with different
formulations: untreated HeLa cells (Con); Jeff/inPLA

mat (1), Jeff-8Q/inPLA mat (2), Jeff-8Q.Cu*’/inPLA
mat (3), Jeff-8Q/onPLA mat (4), Jeff-8Q.Cu’/onPLA
mat (5), Jeff-8Q (6), Jeff-8Q.Cu’ (7). ***p<0.001.
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Figure 7 Fluorescence micrographs of AO and EtBr
double-stained HeLa tumor cells (a-c) and non-tumor
BALB/c 3T3 mouse fibroblast cells (d-f) incubated
for 24h. Non-treated HeLa cells (a) and HeLa cells
after incubation with: (b) Jeff-8Q/inPLA mat, (c) Jeff-
8Q.Cu’/inPLA mat; non-treated non-tumor BALB/c
3T3 mouse fibroblast cells (d) and BALB/c 3T3 cells
after incubation with: (e) Jeff-8Q/inPLA mat, (f) Jeft-
8Q.Cu’/inPLA mat, scale bar = 20 um.
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In order to detect the morphological changes in
the HeLa tumor cells and non-tumor BALB/c 3T3
mouse fibroblast cells occurring at the 24" h after
contact with the fibrous mats, the method of
intravital double staining with fluorescent dyes
(AO and EtBr) was applied (Figure 7). The
untreated HeLa cells are characterized by a normal
morphological structure - pale green nuclei and
bright yellow-green nucleoli, accumulation of
orange granules in the perinuclear region (Figure
7a). In contrast to them, upon cultivation of the
HeLa cells on a Jeff-8Q- and Jeff-8Q.Cu*'-
containing mats, a different degree of cell
destruction was observed (Figure 7 b,c) - light-
green, yellow-orange, orange-red stained dead
cells, the majority of which have the morpho-
logical characteristics of early or late apoptosis.

As seen in Figure 7d, the non-treated non-
tumor BALB/c 3T3 mouse fibroblast cells showed
normal morphology and monolayer growth. Upon
culturing of the non-tumor BALB/c 3T3 mouse
fibroblast cells on mats containing Jeff-8Q or its
complex with Cu’" the cells remained green-
colored, but had a sparse monolayer growth and
were of different shape (elongated, rounded) and
size (Figure 7e,f). Cells with unevenly distributed
chromatin in the form of dense green areas were
observed. The results indicated that Jeff-8Q (Jeft-
8Q.Cu’")-containing mats exhibited a higher
cytotoxicity against HeLa tumor cell than against
non-tumor BALB/c 3T3 mouse fibroblast cells.

3.3.2. Cytotoxicity of Brb-containing Nps.

As seen in Figure 7d, the non-treated non-
tumor BALB/c 3T3 mouse fibroblast cells showed
normal morphology and monolayer growth. Upon
culturing of the non-tumor BALB/c 3T3 mouse
fibroblast cells on mats containing Jeff-8Q or its
complex with Cu”" the cells remained green-
colored, but had a sparse monolayer growth and
were of different shape (elongated, rounded) and
size (Figure 7e,f). Cells with unevenly distributed
chromatin in the form of dense green areas were
observed. The results indicated that Jeff-8Q (Jeft-
8Q.Cu’")-containing mats exhibited a higher
cytotoxicity against HeLa tumor cell than against
non-tumor BALB/c 3T3 mouse fibroblast cells.

3.3.2. Cytotoxicity of Brb-containing Nps.

The cytotoxic effect of the prepared Brb-
containing NPs against HeLa tumor cells and non-
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tumor BALB/c 3T3 mouse fibroblast cells was
assessed by a MTT test. After 72 h of incubation,
the percentage of viable HeLa cells in the presence
of Brb/PAA NPs decreased to 50.4 + 7.6, 16.8 +
3.3, and 8.8 + 0.4% at Brb concentrations in NPs
25,50and 100 pg/mL, respectively (Figure 8b). In
this case the observed cytotoxicity was similar to
that of free Brb (Figure 8a,b). The most significant
decrease in the proliferative activity of HeLa cells
was detected at 72" h of incubation in the presence
of Brb/PMA NPs —the cell viability was reduced to
20.8 = 1.1, 18.0 = 3.1 and 8.7 = 0.3% at Brb
concentrations in NPs 25, 50 and 100 pg/mL,
respectively (Figure 8c). The 1C,, value for free
Brb, which is the concentration required for 50%
cell growth inhibition, was determined to be 24.91
ug/mL after 72 h of incubation. IC,, value for
Brb/PAA NPs after 72 h of incubation was 24.51
pug/mL and for Brb/PMA NPs - 2.85 pg/mL,
respectively. The obtained results showed that
Brb-containing NPs exerted a significant
cytotoxicity against HeLa tumor cells, which
depended on the concentration of Brb in the NPs.
As seen in Fig. 8 d, the viability of the BALB/c
3T3 cells was substantially reduced after treating
them with free Brb when its concentration was
equal to or higher than 25 g/mL (p<0.001). The
percentage of viable BALB/c 3T3 cells in the
presence of Brb at concentrations 25, 50 and 100
g/mL decreased to 43.2+1.7%, 24.9% =+ 1.5%, and
12.9 +0.7%, respectively. After 72 h of incubation,
Brb-containing NPs exhibited a lower cytotoxicity
to the non-tumor BALB/c 3T3 cells than an equal
concentration of free Brb (Figure 8 d-f). The
BALB/c 3T3 cell viability was reduced to 77.50 +
0.8%, 74.2 + 1.0% and 71.7 + 0.6% for Brb/PAA
NPs at Brb concentrations in NPs 25, 50 and 100
ng/mL respectively. The viability of cells was 82.0
+ 2.0%, 76.7% =+ 3.1%, and 72.0 + 1.5% for
Brb/PMA NPs at Brb concentrations in NPs 25, 50
and 100 pg/mL, respectively. The IC,, value for
Brb was calculated to be 16.89 pg/mL after 72 h of
incubation. IC,, value for Brb/PAA NPs after 72 h
of incubation was 311.1 pg/mL pg/mL and for
Brb/PMA NPs - 237.5 ug/mL, respectively. The
selectivity index (SI), which indicates the
cytotoxic selectivity for Brb-containing NPs and
free Brb against cancer cells versus normal cells
was calculated. This index for free Brb was
calculated tobe 0.7, for Brb/PAANPs was 12.7 and
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for Brb/PMA NPs - 83.3, respectively. The
obtained SI values for Brb-containing NPs
revealed that these NPs exhibited a high degree of
selectivity in HelLa tumor cells. The Brb/PMA
(PAA) NPs exerted higher cytotoxicity against
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HeLa tumor cell than non-tumor BALB/c 3T3
mouse fibroblast cells. The SI value for Brb
indicated that this compound was significantly
cytotoxic to the HeLa tumor cells as well as to the
non-tumor BALB/c 3T3 mouse fibroblast cells.
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Figure 8 Effect of free Brb (a,d), Brb/PAA NPs (b,e) and Brb/PMA NPs (c,f) on the viability of the HeLa
tumor cells (a-c) and non-tumor BALB/c 3T3 mouse fibroblast cells (d-f) incubated 72 h in the presence of Brb
in the tested compounds in vitro. Non-treated HeLa cells (0) or BALB/c 3T3 fibroblast cells — control. Data are

mean £ SD of six replicates. ***p<0.001, **p<0.01, *p<0.05.

TEXTILE AND GARMENT MAGAZINE

119



Experiments were carried out aimed to clarify
whether inhibition of proliferation of HeLLa tumor
cells takes place through apoptosis. For this
purpose HeLa cells were incubated for 24 h in the
presence of Brb/PAA and Brb/PMA NPs or free
Brb and then stained with AO and EtBr.
Morphological changes in the HelLa tumor cells
incubated in the presence of Brb-containing NPs or
free Brb and processed with AO and EtBr were
observed by fluorescence microscope (Fig. 9b.c).
After staining the non-treated HeLa cells, they had
normal morphology - predominantly pale green
nuclei and bright yellow-green nucleoli were
observed (Fig. 9a). Accumulations of orange
granules located perinuclearly were also found. As
shown in Fig. 9b,c, cell blebbing, nuclei with
condensation and aggregation of chromatin,
fragmentation of the nuclei and appearance of
apoptotic bodies (a typical sign of apoptosis) were
observed in HeLa cells that had been in contact
with free Brb or Brb/PMA NPs. In these cases the
cell monolayer was damaged.

Morphological changes in the non-tumor
BALB/c 3T3 mouse fibroblast cells treated with
Brb-containing NPs or with free Brb and stained
with AO and EtBr were also analyzed by
fluorescence microscope (Figure 9 f,e). The non-
treated BALB/c 3T3 cells showed normal
morphology and monolayer growth (Figure 9d).
In contrast to them, BALB/c 3T3 cells treated with
free Brb showed sparse monolayer growth and had
significant morphological changes characteristic
of apoptosis (Figure 9f). The cells were round,
green-stained, with unevenly distributed
chromatin. In this case, cells with condensation
and aggregation of chromatin, and fragmentation
of'the nuclei were observed.

In contrast to them, Brb-containing NPs
induced only slight changes in the cell morpho-
logy. No significant changes in the staining of
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nuclei and cytoplasm were observed compared to
control untreated cells. The cells were slightly
enlarged and had monolayer growth. Only single
cells with unevenly distributed chromatin were
observed. Cell nuclei at different stages of mitosis
were also observed. The performed studies have
shown that Brb-containing NPs caused more
significant changes in the growth and morphology
of the HeLLa tumor cells as compared to that of the
non-tumor BALB/c 3T3 mouse fibroblast cells.
The obtained results are consistent with the data
from the MTT assay and support the statement that
NPs containing Brb induce death of HeLa tumor
cells through apoptosis.

4. Conclusions

In the present study, for the first time polymeric
nanosized materials (electrospun nonwoven
textile and NPs) containing 8-hydroxyquinoline
derivative (Jeff-8Q), its complex with Cu’ or Brb
were successfully prepared. The incorporation of
these bioactive compounds in the nanosized
materials impart to the materials good in vitro
antitumor activity against HeLa tumor cells. The
induction of apoptosis is one of the major
mechanisms of the antitumor activity of the
prepared nanosized materials, which is verified by
the performed fluorescence microscopy analyses.
The cytotoxicity of the Jeff-8Q- and Jeff-8Q.Cu’'-
containing electrospun nonwoven textile and Brb-
containing NPs against HeLa tumor cells was
considerably higher as compared to that against
non-tumor BALB/c 3T3 mouse fibroblast cells.
These results indicate that the obtained nanosized
materials have the potential to be used as novel
materials for treatment of cervical tumors.
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Figure 9 Fluorescence micrographs of AO and EtBr double-stained HeLa tumor cells (a-c) and non-tumor
BALB/c 3T3 mouse fibroblast cells (d-f) incubated for 24 h.
(a) Non-treated HeLa cells (control), and HeLa cells after incubation with:
(b) aqueous solution of Brb,
© Brb/PMA Nps, non-treated non-tumor BALB/c 3T3 mouse fibroblast cells
(d) and BALB/c 3T3 cells after incubation with:
(e) aqueous solution of Brb,
(f) Brb/PMA NPs, scale bar = 20 um.
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PE3IOME

Komnencxume kunumu ca edun om 6vieapckume HayuoHaniHu cumeonu. Te ca uzgecmuu ve camo
cmpanama, Ho u no yenus ceam. Ilpoussoocmeomo um ce 3anazéa u 00 oHec, 8bNPeKu ye OPosM Ha
Xopama, xoumo 2u npoussedcoam, Ovbp30 Hamanaea. B mnomow na kayzama 3a 3anazéame Ha
mpaouyuume U0BAM CbBPEMEeHHU Memoou Kamo: yugposuzayus Ha mocmpume, paspabomeane Ha
e/IeKMPOHHU Kamano3su U mAXHOMO CbXpAaHeHUe, UHIICEHEePHU NOOX00U U peuleHUs 3a mpaHcgopmayus
HA PbYHO U3pabomenu Mooenu/CKuyy 8 NpouU3800CMEEHU MEXHOLO2UU, KAKMO U OpyeU MexXHOI0SUdHU
UBYUCTICHUSL.

Tvrkaukume Ha KUIUMU, 853 OCHOBA HA OBbA2020OUUWHUSL CU ONUM, UMAM U32PA0EHA UHMYUYUsL U
Mozam, noanexncoauxku mooena, 0a npeyeHsam KoaKo OCHO8U HUUIKU Od 0OX8AHAM U KOJIKO 6bMbUHU
HUWKU Oa NOJLOJHCAm, 3a 0d ce NONyYU dxcellanama ghueypa.

OcHogHama yen Ha uzciedganemo be 0a NoCmasy MexHUme 3HAHUsL U yMeHUsl Ha HayYHda OCHOBA.

Hacmosiwama paboma onucea nakpamko mexnono2usima 3a pbyHo mvKaue Ha Kuiumu. Bvz ocnosa
Ha HellHume NPUHYUNU e pazpadomena Memooono2usi 3a onpeoesine Ha Opost HUWKU, CbOMEemcmeauyu
Ha knemka om mocmpama. Ilpu 6xoonu napamempu: mocmpa, JTUHeUHa NIbMHOCH HA OCHOBHUME U
BbMBUHUME HUWKU U SbCMUHA HA HACHOBABAHE HA OCHOBAMA, MOJice 0d Ce UUUCTU PAZMePbm HA
20MOBUSL KUUM U PA3X00bm HA 8bmbuku HUwKY. [Ipu nanuuue na 20mos Kuium, oOpamno, mocmpama
Modice 0a ObOe 6b3cman08eHa u 0a bvoam onpedeieHu napamempume Ha Mamepuaid.

3a asmomamuzuparne Ha uzyucienusma e papabomeH ekCnepmeH UHUCiIumeneH Mooy, bazupam
Ha enekmponnume maonuyu va MS Excel. Pazpabomenu ca 2 gepcuu, 8 3a8ucumocm om npuiaeanus
Memoo Ha MvKaHe. HA Yugmose uiu ¢ eOUHUYHU OCHOBHU HuwKu. Hznonzeanu ca 0obpe uzgecmHu
Gopmynu 3a npeuzuuciasane Ha MuHeHama NIbMHocm 6 ouamemvp. Omuemena e u Heobxooumocmma
om nepuooudHo obxeaujane Ha CbCeOHU OCHOBHU HUUWIKU, 3a 0a ce u3becHe 00paszy8aHemo Ha 2oiemu
adiCypHU OMBOPU, KOUMO MO2am 0a 008edam 00 HaMAJIs8AHe HA 30pA8UHAMA HA KUTUMA.

IIpeonoscenama memoodonozusi Modice 0a ce U3no36ayCneuHo, Mull Kamo e 8aluOUpaHa upe3 201M
OpoIl eKcnepuMeHmanHu OnUmu, NPOBeOeHU ¢ PA3TUYHU MOOEIU U MAMEPUANU OM NPOUZBO0CMEEHAMA
eamana pupma "BI" Hioanc" OO/

Kniwouoeu Oymu KOMJIeHCKU KuJaumu, MO@@JZU, c)ueuma/zus’auuﬂ, aemomamu3upanu UHIICEHEPHU
UBYUCTIEHUAL.
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KOTEL CARPETS - UPDATING TRADITIONS
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ABSTRACT

Kotel carpets are one of the Bulgarian national symbols. They are known not only in the country but
all over the world. Their production is kept till nowadays, although the number of people who produce
them is rapidly declining. To help the cause of preserving traditions come modern methods such as
digitization of patterns, development of electronic catalogues and their storage, engineering approaches
and solutions for transformation of handmade patterns in manufacturing technologies, as well as other
technological calculations.

Carpet weavers have an intuition based on their long-years' experience to estimate looking at the
pattern how many warp threads to take and how many weft threads to lay in order to become a desired

figure.

The main goal of the research was to put their knowledge and skills on a scientific ground.

The present work briefly describes the handmade carpet weaving technology. Based on its principles,
amethodology has been developed to determine the number of threads corresponding to a pattern cell. By
input parameters: pattern, linear density of warp and weft threads and density of warp winding, the size
of the finished woven carpet, as well as the necessary mass of weft yarns, can be calculated. In case of
existing carpet sample, conversely, the pattern can be restored, and the material parameters calculated.

An expert computing module based on Excel spreadsheets to automate the calculations has been
developed. It is worked out in 2 versions, depending on the applied weaving method: by pairs or by single
warp threads.

Well-known formulas have been used to recalculate the linear density into diameter. The need for
periodic crossing of neighbour threads during the fabric formation is also taken into account, in order to
avoid the formation of large hollow windows (ajouré), which can reduce the strength of the carpet.

Proposed methodology can be used successfully because it has been validated through a large
number of experimental tests conducted with patterns and materials from the production range of BG

Nuance.

Keywords: Kotel carpets, pattern, digitalization, automated engineering calculations
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BbBEJAEHUE

Kotnenckure kxunumu (@ueypa 1) ca equH oT
OBATapCKUTE HAIMOHAJIHH CHUMBOIH. Te ca
W3BECTHU HE CaMO B CTpaHaTa, HO U 10 LIEJTUS CBSIT.
Tpaaunusara 3a TIXHOTO IPOU3BOACTBO CE Ma3u U
710 IHEC, MaKap XopaTa, KOUTO T U3paboTBar, Bce

IIOBCYC Ja HaMaJIsIBar.
B momomn Ha Kay3aTa 3a CbXpaHsABAHC Ha

@uczypa 1 Kotnencku xkunumu [1]

HAI[MOHATHOTO HU OOTaTCTBO WABAT ChBPEMEH-
HUTE METOIM KaTo: MUu(pOBU3AILINSI HA MOCTPUTE,
pa3paboTBaHe Ha €JICKTPOHHU KaTaJo3Hu ¢ MOCTPHU
U TAXHOTO ChXPAaHEHHE HA Pa3IMYHU HOCHTEIH,
TIpHUJIaraHe Ha MHKCHEPHH TIOAXOAM U PEIICHUS 3a
TpaHchopmalus Ha pbYHO U3pAOOTCHH MOJETH/
ckunu (Queypa 2) B IPOU3BOJACTBEHHU
TEXHOJIOTHHU, KAKTO W JIPYTH TEXHOJOTUYHU
W3YHUCIICHUS.

@uczypa 2 Monenu/CKUIK HA KOTJICHCKU KUINMU

TEXTILE AND GARMENT MAGAZINE

ThKkaHETO Ha KOTJIIEHCKUTE KWJIMMH CE€ H3-
BBpIIBA PHUHO HA BEPTUKAJIHU cTaHOBE (Duzypa
3). IIpenuMcTBOTO Ha BEPTUKAJIHUTE CTAHOBE
Ipel XOPU30HTATHO PAa3MOJIOKEHUTE € Bb3MO-
KHOCTTa 3a MU3pa0OTBaHE HA TUIONIHHU M3JEHS C
OTHOCHUTEIIHO T'0JIEMU pa3MepH BbPXY 3HAYUTEITHO
M0-MaJIKa IJI0Ill, KAKTO U Bb3MOXHOCTTa 3a paboTa
OT IBETE CTPAHU, BKII. U OT JIBE PAOOTHUUKH.

@uzypa 3 CHUMKa Ha BEPTUKAJICH CTaH
ot l'anatancko yunnunie B Koren [2]

ThKa4HUAT CTaH TMPEACTABISIBA IbpBEHA
paMKa, BbpXy KOATO Ce IOCTaBAT JBETE KPOCHA -
OCHOBHO, Ha KOETO Ca HAaCHOBAHU (HABUTH)
OCHOBHHUTE HMIIKH M IIJATHEHO, Ha KOETO Ce
HaBHMBa TOTOBOTO IUIaTHO (KWJIMMBT). Pascro-
STHUETO MEXY TAX ce (PUKCHpa C KIIMHOBE, KOUTO
ce HaOuBarT B IPOpe3 Ha I'PEAUTE IO TOPHOTO
KPOCHO MJIM TOCPE/ICTBOM BHHT.

3a OCHOBHM HUIIKH C€ M3IIOJI3BAT MaMy4HU
NpeXau, KaTo XapaKTEepHO 3a KOTJICHCKUTE
KWJIMMH €, Y€ Ce HapeXar Ha undroBe (ABOHKN)
[3]. CamoTO HacHOBaBaHE C€ HW3BBHPIIBA, KaToO
KpasiT Ha OCHOBATa C€ 3aBbpP3Ba 3a €JHOTO KPOCHO.
Cnen ToBa HULIKaTa ce IpeKapBa Mocjae10BaTeIHO
pe3 TOPHOTO U JOJHOTO KPOCHO, JAOKATO C€
MoJyud ’KenaHata mupounHa. Crex HacHOBa-
BaHETO OCHOBATa C€ pa3pe/iesisi pABHOMEPHO U ce
ombBa. [lepneHaUKYIIpHO Ha OCHOBaTa ce
MOCTaBAT J[BE€ JIETBHM, KAaTO HHMILIKAaTa MHUHaBa
BEJHBK HaJ JeTBaTa, BeAHBXK Moja Hed. Taka
HUILIKUTE Ha OCHOBATa Ce pas3jieisaT Ha Yu(TOBe,
YUSTO TBCTHHA € OOMKHOBEHO 16 + 17 undra/10
cm. [lonHata jeTBa CIyXH 3a OPOPMSHETO Ha
PaBHO HAYaJI0, a TOPHATA - pa3/ieis YudToBeTe.

Cnen HacHOBaBaHETO ce OOpMs HULIEIIKATA,
KaTo e/{HaTa CTpaHa Ha ycTara (YUeTHUTE HUILIKY Ha
OCHOBATa) C€ MNPEKPHCTOCBAT C MaMydHaTa
npex/ia, 00BUBaIIA HUILEIKOBOTO IbPBO.
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3a BbTHYHU HUIIKU CE U3MOI3BAT MPEXKIU OT
100% BbaHA, 0o0arpeHu B paszlWYHU LBETOBE.
[TpekapBaHeTO Ha BBTHUHUTE HUILIKU NTPH KOTJICH-
CKUTE KHJIMMH CBIIO € MHOTO XapaKTEpHO.
3eBooOpa3yBaHeTO (OTBapsSHETO Ha ycrara) Hpu
KOTJIGHCKHSI KHUJIUM CTaBa Karo C HPBCTU Ce
U3TENNIAT Hampen 4udToBeTe HAa OCHOBaTa Han
camusl IJ1aT Ha KWIMMa. bposT Ha HUIIKUTE, KOUTO
Ce U3/IbPIIBAT, 3aBHCH OT LIBETHHSI MOTHB, KOWTO ce
u3paborBa B MOMeHTa. [IbpBO BhTHUYHATA HUIIIKA
ce IpeKapBa MeX/ly HULIKUTE, KOUTO MUHABAT HaJl
JgeTBaTa W 3aAHMTe HUMIKHU. Cren ToBa 3aJHUTE
HUIIKH C€ W3bPIBAT CHITHO HAIIPE]I, 3a J1a CTaHaT
NpeAHM U BbThYHATA HMILIKA CE Tojara 3aja TAX.
Cnensa HabuBaHe Ha BbTHKA. ['bH KaTo mpu
KOTJICHCKHUTE KHJINMH BCsiKa Purypa ca u3padorsa
CaMOCTOSITEJIHO, TO HAOMBAHETO CE€ U3BBPIIBA HE
10 IsIaTa MHUPOYMHA, a caMo B pabOTHATa 30Ha,
KaTo Ce U3MO0J3Ba T. Hap. ,,Tynua‘.

To3u HayMH HaA BBTHKOMOJAraHe BOAHU 10
MOJTy9YaBaHETO Ha IVIAIKU IBYJTUIIEBU ThKAaHH.

ITo oTHOMIEHHE HA OPOPMAHETO Ha KOHTYPUTE
Ha (urypure 3a KOTJICHCKUTE KWJIMMH € Xapak-
TEpHa aXXypeHaTa TeXHHKa, YeCTO MpHJIaraHa u B
TuleTayHaTa TexXHuka. [Ipu Hest BbThbUHATa HUIIKA
00BHBA JIBE ChCEIHU OCHOBHHU HHMIIKH, O€3 1a ce
HNPEKPbCTOCBA C BbThYHATA HUIIIKA OT ChCEIHATA
¢urypa. [lonyuaBa ce T.Hap. axxypeH e(eKT, npu
KOWUTO ce 00pa3yBaT MaJIKi OTBOPH (IpO30pUETa) B
CTpYKTypaTa Ha 1uiata. Te3u orBopuera (axxypu)
He OMBa /1a HAAXBBPIAT 7 - § mm, 3a1[0TO TOBa 61
JIOBEJIO /1a HAMaJIsIBaHE Ha 3paBUHATA HA ThKaHTA.

[IpenuMcTBOTO Ha THKaHETO ,,Ha YUPT™ €
BB3MOKHOCTTA Jia C€ M300pa3sBaT MHOIO TMO-
apeOHu (UTrypH, KOETO IMPaBU KOTIECHCKHUTE
KIWJIMMHU HU3KJIIOYUTENHO OOratu Ha LIApKH H
burypu.

OCHOBHHUTE BBIPOCH, KOUTO BCEKH €JIMH,
MMalIll KeJIAaHHETO J1a CE 3aXBaHE ChC 3aHasATa, CH
3a7aBa, ca: ako MMaM CKHIA, KOJIKO HHUIIKH
CbOTBETCTBAT Ha €HO KBaJpaTdye; a, ako MMaM
roToBa MOCTpa, MOTa JIM Ja ¥ HarpaBs CKHIIA;
KOJIKO MaTepHall 1e MU TpsAOBa 3a Ja/ileH KHIUM U
T.H.

TeKaukuTe Ha KUJIUMH, Bb3 OCHOBA Ha
OBJITOTOJUIIHUS CH ONUT, UMAT HM3rpajeHa
UHTYHUIUA U MOTaT, TOIIeXKAAWKA MOJena, Mpu
3a/laleHd pa3Mepu Ha TOTOBUS KUJIUM Ja
MPELCHAT Aaliu € o-100pe 1a ce padboTu Ha YudT
HUIIKA WIA C €IUHUYHU HUIIKH, KOJKO IBTU 12
IpeKapar BbThKA, 3 J1a MOXKE €THO KBaJparye OT
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MoOJIeNia 1a C€ MPEBbPHE B KBaJparye OT TOTOBUS
KHUJIUM U B KpaliHa CMETKa Ja Ce MOJTyYH KeJlaHaTa
durypa.

3a ma He ce pa3uuTa caMO Ha MHTYHIIMITA Ha
THKaYKUTE, O MPOBEICHO W TOBA H3CIIE/IBAHE,
YHUSTO OCHOBHA IIeNl O¢ NPUIOOMTUTE 3HAHUS U
yMeHus 1a ObJ1aT MOCTaBEH! Ha HAyYHA OCHOBA.

EKCIIEPUMEHTAJIHA YACT

ExcriepuMeHTHTE ca MPOBEACHU B IIPOU3BOJI-
CTBEHUTE ycioBus Ha ¢upma ,,bI" Hioanc™ - rp.
Koten.

3a aBTOMaTuU3MpaHe Ha M3YUCIEHUSATA €
pa3pabo-TeH eKCHEepPTeH HM3YMCIUTENIEH MOAYII,
Oa3upan Ha eslekTpoHHU Tabmum B MS Excel.

W3non3Banu ca caeqHuTe GOpMyIIH, IOBEYETO
OT KOMTO ca J00pe M3BECTHH OT TEKCTUIIHATa
HayKa ¥ mpakTuka [4, 5]:

- 32 M34MCIIABaHE HA JUaMEThpa Ha HUILIKATa

d= k\/u?(t)o [mm], (D)

KbJIETO k € KOC(QUIMEHT, XapaKTepU3UpaIll
IUTBTHOCTTA HA HHIIKaTa (32 MaMYYHH TPEKIH
Bapupa B rpanunute 1,19+ 1,26, a 3a mpaiixrapau
BbJIHEHU mnpexau - 1,30 + 1,35). Konkoto mo-
obeMHa e Tpek/aTa, TOJIKOBa KOe(UIIMEHTHT k €
HO-TOJISIM;

- 32 U3YMCISIBAHE HA peaiHaTa MMPOYHHA By,
CBHOTBETCTBAIIIA HA €/THA KJIETKA:

100

BKJI,eL[I/IH = E [mml], (2)

KbJeTo Po € rbCTHHATA HAa OCHOBHUTE HMIIKH B
Opoii pBoiiHn HUMIKK (drdrose)/10 cm (0OMKHOBEHO
ce HacHoBaBar 16+ 17 undra/10 cm);

- 33 M34YMCIIABaHE HA OpOs BbThYHU HUIIKH Npy k1,
KOUTO TpsiOBa ma ObJaT TMOJOKEHU W HAOUTH 3a
MojlyyaBaHe Ha €JMHUYHA KJIETKa C KBaJpaTHH
pa3mepu, T.e. BUCOYMHATA Ha KJIETKaTa J1a ChOTBETCTBA
Ha M34YMclieHara mupodnHa By

Myaen = (13 + 1L5) 52, (3)
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KbaeTO den € JUaMeThbpPbT HAa BbTHUHUTE
HUILKH.

[Topanu Bucokara ob6eMHOCT U Aedopmu-
pyeMocCT Ha BbTHUHHUTE HUIIKM U (hakTa, ue ce
HaOuBaT KbM HM3pabOTEHHS y4acThK, T€ C€
YIUIBTHSABAT U TOBA YILTBTHSABAHE € U3KJIIOUUTEITHO
CUJIHO M3pa3eHo B I0COKa, YCIIOpeaHa Ha
paBHMHaATa Ha KuiaumMma. ToBa Hajara ga ce
KOPUTUpPa U34YUCICHUAT IUAaMEThp Ha BbThUHUTE
HUILIKA WIK J]a C€ YBEIUYU HEOOXOTUMHUST Opoii
HUIIKK 32 (QopMupaHe Ha KJIETKa C TpaBHIHA
KBaJpaTHa popma.

[IpoBenenute BB Qpupma ,,bI" Hroanc*
u3cleBaHus I0Ka3axa, 4e€ B 3aBHCUMOCT OT
o0eMHOCTTa Ha MHpexaara, NPOLUEHTHT Ha
3aBUIIICHUE 32 TOJyYaBaHe Ha KBajJpaTHa (opma
Ha kieTtkara € B rpanunure (30 + 50)%. Ilo-
BUCOKHST MPOLIEHT Clie/iBa fa Ob/ie U3IOJI3BaH 3a
HUIIKU C MO-BUCOKa 00EMHOCT U CHOCOOHOCT 3a
YIUIBTHSIBAHE.

OmnpenenssHEeTO Ha pa3Mepa Ha TOTOBOTO
U3JeNe MOXE Jla ce OIpelneld OT Opos Ha
KJIETKATE MO mupounHa N, =~ M [0 BUCOYMHA
(mpmxuHa Ha wu3nenueto) N U pa3mepa Ha
KJIETKUTE B

JUBIIK

NLLII/I ‘BKJ'I

Bror = 20 [y, )
N 'b}'l)K'BKJl

LFOT = AlOOO [m] (5)

Pasxonbt Ha BhTHYHA Tipekaa G,, [kg] npubd-
JU3UTEITHO MOXKE Ja CE OTIPEIeITU KaTo:

G=(12 +13) W’

(6)

KbJeTO KoeumueHTsT 1,2 + 1,3 orunra (20 +
30) % yBenuueHue Ha MacaTa Ha HUIIKHUTE B
pe3yaTar Ha: BpaOOTBaHETO UM (MIPEKPHCTOCBAHE
C OCHOBHMTE), HEOOXOAUMOCTTa OT MEPUOAUYHO
oOxBalfaHe Ha CbCEJHH BHTHUHU HHUILIKU 3a
HaMaJjsgBaHE Ha aXypHUTE OTBOPH, KAKTO M
Or'bBaHETO Ha HMIIKaTa Npu oOpblUIaHE Ha
MOCoKaTa Ha TojlaraHeTo i B Kpas (KOHTypa) Ha
BCsIKa Urypa.

Ha @uczypa 4 e noxazan BUIBT HA €KCIIEPTHUS
M3YHUCIUTEIECH MOAYJ, KaTO B OpPaHXEBO ca
oT0essA3aHN OKa3aTeIuTe, KOUTO C€ BbBEKIAT OT
oreparopa, a B 3eJIEHO - T€3U, KOUTO CE U3UUCIISIBAT

o popmynu (1) + (6).

A B © D E F

Nuneiina MbcTHHE Ha

AnameTsp Ha

NABTHOCT Ha OCHOBHHTE HHLLKM, NABTHOCT Ha
Ne ocHoBHaTa

OCHOBHaTa 6p. ABOAHM HHLLIKH BBTBYHUTE

HMLWKa, tex [4mdToee)/ 10 cm HULWKH, tex

LWupo4rHa Ha R

eandHYHaTa

HULWKa, mm KneTKa, mm

DAunameTsp Ha
BBTBYHATA

H | J K L M N
Bpoil BBTBYHM Bpoi Bpoi Bpoi KneTku
HMLLIKK 33 ABOHHW | KNETKM B | BBB BbTBYHA
HaroToBoTO | roTosoTo | rovosoTo

Y Ha nocoka (no

’ m m kg
KBappaTHa knetka | (yweHya) | nocoka ABNKHHE)

WwupounHa |AvnmuHa Ha| Maca Ha

1 2 3 4 5 6

8 9 10 11 12 13 14

1. Ne Ha BapHaHTa

BuBeraa ce oT onepatop
W34ncnABa ce OT Nporpamara

2. 'MHeHa NABTHOCT HA OCHOBHUTE HULWKK - OT NPOM3BOANTEN WM MACATa Ha HUWKaETA 8 [g] Kbm Abnwunata 4 8 [km]

3. lMameTbp Ha OCHOBHATA HMLIKA - H34MC/IABA CE OT IMHERHATA NTLTHOCT M obemHaTa NABTHOCT 3a Namy4Ha Npexaa

9 4. MbCTHHA Ha OCHOBHHTE HMLIKK - NPENOPBYMTENHE CTORHOCT 16-17 yndTa/ 10 cm, MOKE W A3 BAPHPA, HO B TECHW TPAHMLK
10 5. LLIMpOYMHa Ha KNETKATa - ONPeAeNA Ce OT MbCTUHATA Ha HUWKUTE

1 6. /IMHEHHA NTbTHOCT Ha BBTBHHUTE HULIKM - 8HE/IOTM4YHO Ha OCHOBHWTE

12 7. AHameTbp Ha BbTB4HATA HHLWKA - AHA/NIOTM4HO Ha OCHOBHATA, HO C OTYMTaHe Ha B1Aa i (BbaHena)

13 8. Bpoii BBTLYHM HULLKM 33 NONY4aBaHE Ha KBAAPATHA KNETKA - MUNC/ABAHE Ha BPOA HWLWIKKM 33 3aNbNIBaHe Ha Pa3Mepa OT Ko, (5)
14 9. Bpoii asolikK nonarakmna (yweHua)

15 10. Bpoi KNeTKW B OCHOBHa Nocoka (No WHpPoYKMHa) - No Mogen

16 11. Bpoii KNeTKM BbB BBTEYHA NOCOKa (Mo ABMKKHE) - No Moaen

17 12. LUnpo4KHa Ha roTOBOTO H3AeNHe - NPOTHO3HA WHPOYMHA Ha FOTOBOTO M3genue B [m]

18 13. lunMHa Ha FOTOBOTO U3 ENHE - NPOTHO3HA Jb/IXKMHA Ha FOTOBOTO M3genue 8 [m]

19 14, Maca Ha BbTBMHUTE HHLUKH - NPOTHO3EH Pa3xoj Ha BbThYHa npemaa b [kgl

@uzypa 4 O01 BUJ HA CKCIIEPTHHS U3UUCIUTEICH MOIYI

3a BajuaupaHe Ha pa3paboTeHaTa METOIMKA Ca
TCCTBAHU pem/lua BapI/IaHTI/I Ha MOCTpI/I nu
MaTepHalyd C pa3jiMyHa JIMHEHHA IUIBTHOCT W
00EMHOCT.

AJITopuTHM 32 padoTa

OTtnenHUTE CTHIKH 3a paboTa MO METOJUKATa
e ObAaT JEMOHCTPUPAHU YPE3 TIPUMED.

1. U360p Ha MocTpa - 3a LEIUTE Ha U3CIe/-
BaHETO € n30paHa MocTpara, npejcraBeHa Ha Our.

TEXTILE AND GARMENT MAGAZINE

5. T4 ce cbeToum oT 3 UBsTA, 48 KBaAPATHU KIETKU
no mupounna (N,,=48) u 42 nmo Bucounna
/nbikuHa Ha nanenuero (N, =42). B kosnona (1)
HA W3YHUCIU-TeNHaTa Tabnuma ce HaHacs Ne Ha
BapHaHTa, B ciiy4ast - 1 (bpBy).

2. U300p Ha Marepmaj 3a OCHOBaTa - 3a
HAaCHOBaHE Ha OCHOBATa € M3I0JI3BaHa IIpecyKaHa
IaMy4Ha Ipes/a ¢ JInHeWHa rrbTHOCT T=650 tex.
CroiinocTTa i ce HaHacsi B kosioHa (2). Ilopaau
M3HUCKBAHETO 3a rojisiMa 3/ipaBHHa HA HUINKATa, €
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n3bpaHa TakaBa ¢ roiasma IIBTHOCT (k=1.2).
W3uucnuTenHUAT MOAYN KaJKyJaupa, ChIIIACHO
dopmyna (1), tuameTbpa Ha mpexkaara B [mm],
KOWTO ce m3BexkAa B KojioHa (3).

3. HacHoBaBaHe Ha OCHOBaTa - OCHOBAaTa €
HacHOBaHa mpu rbetuHa 17 yudra/10 cm. Taszu
CTOMHOCT ce HaHacs B KojioHa (4). [To popmyna (2)
MOJY/ThT U34MCIISBA IIUPOYMHATA Ha KileTKaTa B
B [mm] u s Hacacs B konioHa (5).

4. U360p Ha maTepuaJ 3a BbThYHHTE
HUIIKH - W3MOJ3BaHU Ca BBIHEHU MHPEXIHU C
pa3IMYHU LIBETOBE W JUHEHHA mIbTHOCT T =280
tex. CTOWHOCTTAa Ha JMHEIHaTa IUIBTHOCT Ha
HUIIKaTa ce HaHacs B KonoHa (6). Ot Hes, 1o
dbopmyna (1), ce ompenens nuamMeTbpPbhT Ha
BbTHUYHUTE HUIIKHU. Te ca ¢ royisiMa 00eMHOCT U 3a
TAX € u3bpan xoeduuueHt k=1.35. M3uucnu-
TeJIHATa CTOMHOCT Ha auamMerbpa B [mm] ce
U3BEK/a OT MOyJa B KosloHa (7).

@uzypa 5 Moctpa (ckura), moaexana Ha
n3paboTBaHe

5. Onpeneasine Ha 0post HAa BBTBHKONO-
JaraHufATa 3a MoJy4yaBaHe Ha KJeTKa ¢
KBajipaTHa (opma - 3a 1a Moxe ¢urypara oT
MocTpaTta Jga ObJie BB3MPOM3BEICHA Bb3MOXKHO
Hall-TOYHO M KBaJpaTHaTa KJIETKa OT MOCTpara Jia
ce TOJyYd KBajJpaTHa W B TOTOBOTO H3JENHUE, €
HEOoOX0IUMO J1a c€ OIpeJeu KOJKO HNBbTHU
BbTHYHATA HUIIKA TPsOBa Ja ObJaT mpekapaHa
npe3 ycrara. OT reoMeTpuyHa IJeJHA TOYKA
3ajayaTta HM3IJIeXJa OTHOCHUTEIHO JiecHa -
HUIIKUTE C€ HApPEeXKAaT BUPTYaJIHO IUTBTHO €IHA
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JI0 IpyTa U e OMpeelis KOJIKO MbTH AUAMEThPBHT
Ha HHUIIKaTa Ce HaHacsd B MIHPOYMHATA HA
KJeTKara. PemieHnero Ha 3ajayara ce yClaoKHsIBa
nopaau (akra, ye 3a Ja Ce TMOIy4YH IUTbTHA H
cTabuiIHa CTPYKTypa, BCEKU PEJI HUIIIKHU ca HaOMBa
MOCJIEIOBATETHO KbM U3THKAHUSI BEYE yYaCTBK.
[Ipu nabuBanero Te ce nedopmMupar M YILITBT-
HSIBAT, T.€. MPOMEHAT HANpPEYHHUTE CU pazMepu
(nnametsp u popma). TeopeTHyHOTO ONpeAesTHE
Ha HOBHUTE HANPEYHH pa3MepHU Ha HUIIKUTE €
CIO)KHO Y HM3UCKBAa OTYUTAHETO Ha 3HAYUTEJICH
Opo#i dakTopu (0OEeMHOCT Ha HHUIIKATAa,
MaTepUualHU KOHCTAHTH - JedopMaluOHHU
MOy M, KOe(UIIUEHTH Ha TPUEHE U Jp.), BKI. U
cilydaiiHu (HampuMmep, cujara ¢ KOSTO JajeHa
ThbKauka HabuBa c Tynuiara, acOeilunHa Ha
HUIIIKAaTa B IaJICHOTO CEUYCHHUE U Jp.). 3aToBa Osixa
MIPOBEJICHU PeMIa ONUTH C LI J1a CE€ ONpeaean
EMIUPUYHO KOE(PUIIMEHT Ha H3MEHEHHUE Ha
HanpeyHus pa3Mep Ha HUIIKAaTa B PaBHUHATA Ha
ThKaHTa, KakKTO W JHAIa30HBT, B KOMTO TOHU
BapHupa. YCTaHOBEHUTE CTOMHOCTU Ca BKIFOUEHU
KaTo KOPEKITMOHEH Koe(uimeHT BbB hopmyma (3).
3a pasmiex1aHus BApMAHT € U30paHa CTOMHOCT Ha
KOpEKIMOHHUS KoepuiueHt 1.3, Thil KaTo, KaKTo
0€e yroMeHaro U Mo-rope, € U3MoJ3BaHa Mpex/aa C
ronsima obemHoct. Kankynupanara oT u34H-
CJINTEITHUS MOIYJI CTOMHOCT C€ HaHacsl B KOJIOHA
(8). TpraukuTe pabOTAT C T. HAP. ,,yIICHIIA®, KOUTO
MoKa3BaT Oposi Ha IBOMHUTE Mojaranus (B JBETE
MMOCOKH ) Ha HUILIKATa, TOPaiv KOETO B ClIe/IBaliarTa
kosioHa (9) e moka3aH W TexHuAT Opoit. Toit e
MOJTy4eH 4pe3 pa3jelisiHe Ha ompeaesieHus: Opoit
Ha HUIIKH Ha JIBE.

6. BbBexx1ane Ha pa3MepuTe Ha MOCTpaTa
/m3aeauneTo - B ciueaBaniuTe ase kosionu (10) u
(11) ce HaHacaT OpoAT Ha KJIETKUTE (KBajparye-
TaTa) OT MOCTpaTa/u3eINeTo Mo MHUPOYMHA - B
KOHKpETHUs ciaydaid N, =48 u 1o BucouMHa Ha
MocCTpara/AbiKuHa Ha u3nenueto N =42,

7. OnpenensiHe HA pa3MepuTe HA TOTOBOTO
uzneaue - nmo dopmymu (4) u (5) or O6pos Ha
eIMHUYHUTE KJICTKU U pa3Mepa UM Ce U3UUCIIsIBA
NpUOTU3UTETHHUST pa3Mep Ha TOTOBOTO M3JEINHE.
Pa3mepbT € mpubnusuTeneH, 3amoTo A0pU MpU
OMHUTHUTE THKAYKU C€ HAONIOAaBaT MaJK1, MaKap
U TPYIHO 320€JIeKIMHU C TIPOCTO OKO, OTKIIOHEHHS
0T pa3MepHTe Ha KieTkuTe. Te ce IbrKaT He caMo
Ha cyOeKTUBHH (paKkTopH (pa3ivKa B OI'bBAHETO Ha
HUIIIKUTE, CWJIaTa Ha HaOWBaHe W JIp.), HO U Ha
00€KTHBHU (HampuMep HEPaBHOMEPHOCT B
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Halpe4yHUTe pa3Mepu Ha HUIIKUTE) TAKHUBA.
N3uncinenure npuOIU3UTENIHU pa3MepH ce
u3BexAatr B kKosoHu (12) u (13).

8. OmnpenesisHe HA HeOOXO0AMMOTO KOJIU-
YeCcTBO BbThYHA Mpexkaa 3a u3padoTBaHe Ha
MOCTpaTa/ KWJIMMA - H3UUCIICHUETO CE N3BbPIIIBA
o ¢opmyna (6) U ChIIO € MPUOTUIUTENHO, THl

KaTo ce Bhusie OT MHOXecTBO (pakropu. IIpose-
JIEHUTE H3CIeABaHUs, o0adye, MOTBbpPIUXA, UYe€
3aJI0KEHHUTE BbB (popMyia (6) koeUIIUEeHTH JaBaT
3aJI0BOJIUTENHA TOYHOCT. M3UNCAUTETHUAT MOTYI
W3BEKIa MPOTHO3HUS pa3xo B [kg] B komona (14).
Ha @uczypa 6 ¢ nokazana ekpaHHa CHUMKA OT
W3YHCIICHUSATA 32 IPEACTaBEHHsI IPUMED.

A B = D E F G

PABOTA HA YADT HALLKK

H 1 J K L

Taner
MNABTHOCT Ha
BbTBYHHUTE
HHLUKH, tex

Nunefina | lnamersp MscTuHa Ha pil

Bp
NABTHOCT Ha OCHOBHHWTE HHLLKH,
6p. o HULWKK | ey

10 [umdprose)/ 10 cm

Ha
BbTbYHaTa

HMLWKa, teX |HWwWKa, mm KAeTKa, mm HULWKa, mm

Ovnxuna
Ha
roToBoTO
wsgenve,
m

Bpoii BETBYHM Bpoit BEpoii knetku |Bpoii knetku | LupounHa Maca Ha

HULIKK 38
nony4yasaHe Ha
KBagpaTHa KneTKa

ABOWHM
nonaraHMa
(ywenya)

B OCHOBHa
nocoka (no
WKHpoYHHa)

BbB BbTb4Ha
nocoka (no
ABKUHE)

Ha
rotosoTo

roToBOTO
usaenwe,

usgenue, m kg

1) 1 2 3 4 5 6 7

8 9 10 11 12 13 14

12 1 650 0,97 17 2,941 280 0,714

6,2 3 48 42 0,141 0,124 0,013

13

@uzypa 6 3uncnenus 3a NpeACTaBeHNs IPUMEP € TIOMOIITA Ha EKCTIEPTHHSI H3YMCIIUTENICH MOYJ IpH padora

Ha YT HUIIKA

Pa3paboTeH € M M3YMCIHUTENEH MOIYN 3a
pabora ¢ exuHuYHM HUIIKU. To3u meTon e mo-
PAAKO M3IOJ3BAaH M C€ Ipuiara 3a IMo-eaApu
¢burypu, He U3UCKBaLM (PUH KOHTYp. BbHIIHUAT
BUJ] HA MOJyJ1a € aHaJOI'MYeH, HO IIMPOYHHATa Ha

KJICTKATa CE U3UKCIISIBA KATO:
100
I,

= — [mm

- (7)

BKJ'I,e,E[HH

KbJeTO P, € rbcTHHATa HAa OCHOBHUTE HUILKH B
Opoi Humku/10 cm.

Ha @uzypa 7 ca npencraBenu pe3ynrarure oT
KaJKyJlalluy 3a Hu3cje/lBaHaTa MOCTpa, IpH
yCIIOBHE, Y€ c€ padOTH C €IMHUYHU HULIKH.

D E B G

1 . PABOTA C EAWHHUYHWA HULLIKK

H I J |k |

Nunedna Wwupoumna Nuneiina

Ha

Ouametsp
Ha

AunameTtsp

Ha

MscTuHa Ha
NABTHOCT Ha NABTHOCT Ha
OCHOBHMTE HHMLIKH,
ocHoBHaTa

OCHOBHaTa eauHW4YHaTa

KneTKa, mm

BBbTbYHMTE BbTbYHaTa

6p. Huwkm / 10 cm

HWLWKa, tex |HWWKa, mm HULWKK, teX | HUWKa, mm

Dvnxuna
Ha

Bpoii BETEYHM Maca Ha

HULWKK 38

Bpoii

ABOHHH

Bpoii knetku
B OCHOBHa

Bpoit Knetkm
BbE BbTbY4Ha

Wwupounna

Ha roTosoTo
rotosoTo

nocoka (no
A )

nocoka (no
wMpoyuHa)

Y Ha rorosoto uspgenve,

kg

uspenue,

KBagpaTHa kneTka| (ywenua)

o m

1 2 3 4 5 6 7

8 9 10 11 12 13 14

650 0,97 17 5,882 280 0,714

(=2 RV I SR V]
[

12,4 6 48 42 0,282 0,247 0,053

@uzypa 7 V34ncienus 3a NpeACTaBeHNs IPUMEP € IIOMOIITA HAa EKCIIEPTHUS N3YMCIUTENIEH MOIYJI IIpH padora

C CAMHUYHHU HUIIKH

CerocraBkara Ha pe3ynrarure oT Quzypa 6 u
7 moKa3Ba, ye paborara ¢ YUPT HUIIKH (ITOpaau
MO-BUCOKAaTa T'bCTHMHA HA OCHOBHUTE HUIIKU H
pecI. Mo-MaJIKusi pa3Mep Ha KIETKHTE) € IOo-
IpeIr3Ha U BOJIH 0 MOJTy4YaBaHETO Ha Mo-ApeOHH
¢burypu.

B ciydaute, xoraro e 3amayara ¢ oOparHa -
HallMlle € TOTOBO W3ieine W TpsiOBa na Oble

TEXTILE AND GARMENT MAGAZINE

MmojJydeHa MocTpa/ckuiia, Morat ga Obaar
HM3II0JI3BaHU CBHIIUTE 3aBUCHUMOCTH. B TO3M
ciy4ai, o0adye, OCHOBHATa 3ajada Cce CBEXJa 0
OTIpE/ICITHETO Ha pa3Mepa Ha eJHa KIIETKa B
roToBOTO m3zenue. Toil Moxke 1a Ob/ie orpeencH
KaKTO IO IIMPOYMHA, Taka W IO BUCOYHMHA
/BIDKUHA.
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[To mmpourHa pa3mMepbT MOXKE Aa C€ MOTyIr
T10 €JIMH OT ciaeAHuTe HauuHU (Duzypa §):

T T e e

,P - T

“FIFEFFFFEFFFEEEFTEFT

@Duczypa 8 OnipenensiHe Ha pa3Mepa Ha
CAMHUYHA KJICTKA 11O HIMPpOYMHA

* 32 OTHOCUTEJIHO rojisiMa mupoyuHa (MuH. 10
cm) MOXe Ja ce ompenenu OposT TIaBaHus,
CHOTBETCTBAIll HAa Oposi KIETKH B H3MEpBaHUS
y4acTbK. Toil MOXe J1a ce u30pou ¢ MPOCTO OKO
WM C TIOMOIIITa Ha TEKCTUIIHA JTyTia. B To3u ciyyaii
CPeIHUSAT pa3Mep Ha KJIeTKaTa ce U3UMCIIsIBa Ype3
paszzesnsiHe Ha AbJDKMHATA HA U3MEPBaHUs y4acTbK
Ha Opos Ha kueTtkute. He ce mpemopbuBa
M3MEPBAHETO Ha pa3Mepa Ha OTICITHUTE KICTKH
€/IHa I10 e/IHa ITOPaJH FOJISIMOTO pa3ceiiBaHe.

* OT rbCTUHATA HA OCHOBHUTE HUIIKHU, KOSITO
MOXe€ JIECHO J1a CE OTIPE/IeNI B HAYaJI0TO U Kpasi Ha
KUJIUMa - B 30HATa, KbJETO ce (OpMUpPAT PECHUTE.
Cnen ToBa ia ce mpuioxu popmyna (2).

* Upe3 uzbposiBaHe Ha Oposi HA OCHOBHHUTE
HUIIKKTE B €JHa peCHa M IIUpOYMHATA H.
[Tonydyenata rbcTUHA Clie/iBa J1a C€ TPEU3YUCIIH B
op.H./10cm.

[To BucoumHa/ABIKKUHA TOJNEeMUHATa Ha
KJIETKaTa MOXK€ Hail-IECHO Ja ce OmpeneNu B
y4acThbK, B KOWTO MMa JHAroHajeH eJIeMEHT
(@uzypa 9). OTHOBO ce NpenopbUBa HAMUPAHE HA
30Ha C rojisiMa IbJDKUHA Ha quaronana. CpenHara
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rojeMHuHa Ha KJIeTKaTa Cce Oompeiess upes3
paszensHe Ha AbJDKUHATA Ha yyacTbka L Ha Opos
Ha KJIeTKUTE (B ciryyas N=6).

@Duczypa 9 OnpenensiHe Ha pa3Mepa Ha
€IMHUYHA KJIETKA 110 BUCOUYMHA/IBIDKUHA

[Tpn m3BecTeH pa3Mep Ha KJIEeTKara M 4pe3
u3MepBaHe (PBYHO HIIM C aBTOMAaTU3HUPAHU
CpezcTBa, BKI. COPTyepHU MPOAYKTH) Ha pa3Mepa
Ha ¢urypure, Te Moratr JeCHO aa OBaar
TpaHchHOPMUPAHU B CKHULIA.

3AK/IIOYEHHUE

B pesynrar Ha npoBefeHHUTE B IPOU3BOJI-
cTBeHUTe ycioBus Ha ¢upma ,,bI" Hroanc*
eKCIIEpUMEHTH € pa3paboTeHa METOJUKa U
EKCIIEPTEH U3YMCIIUTEIICH MOYJI 32 U3BbPILIBAHE
Ha TEXHOJIOTMYHM W3UUCIICHUs, HEOOXOOUMHU 3a
IIPOU3BOJACTBOTO HA KOTICHCKUA KWJIMMH, KaKTO U
3a TpaHc(opMHUpaHe U NOTyYaBaHe Ha MOCTPU OT
rotoBu uzaenus. [locieaHoTo e 0co0eHo BakHO €
oryie]l Ha 3ara3BaHe Ha OOraTrcTBOTO OT M3pabo-
TEHH Ipe3 MOCIEIHUTE AECETUJIETUS U BEKOBE
KWIMMH W 3a IOCJeJBallla JUTHTaIu3auus |
CbXPaHEHUE Ha EJIEKTPOHEH HOCUTEI HA MOCTPU U
KaTaJ03:1 OT MOCTPH.

PesyararsT oT Ta3u myOIMKaIys € morydeH 1o
[IpoekT ,,Bb3cTaHoBsiBaHE M CbXpaHsBaHE Ha
MPOU3BOJACTBOTO HAa KOTJIEHCKH KHIUMHU,
¢unancupan ot OnepatuBHa nporpama ,,MIHoBa-
[IMU U KOHKYPEHTOCIOCOOHOCT", ch(prHAHCHpaHa
ot EBpomeiickus cbro3 upe3 EBpormeiickus Gpona
3a peruoHajHo pa3Butue, JoroBop Ne
BG16RFOP002-2.024-0041-CO1.
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ABSTRACT

1.Introduction

Pucynxama e eaoicen, nauanen eman om npoekmupanemo u u306uo om cv3oasaremo Ha oonexaomo. Mooice
0a ce Kavice u Hali-MeopUecKuam, Hau-cvujecmeenuam. Ta cmou 6 ocHosama Ha 6CUUKU USKYCMEA, CEbP3AHU C
Haxaxea eusus. llpu nes 6 Haii-uucm 6u0 ce u3pazsaea obpaznomo muciene. B sasucumocm om xonxpemuama
3a0aua u om obnacmma, Koamo o0CyHc8d, M .mModice 0d UMAa paziuieH xapakmep.

Ognaoasanemo u pucyHvbYHOMO U3ePaANCOane Ha YosewKama hueypa e eOur om mpyouume npooremu, Koumo
mpsbea da ce paspeulasa npu cv30asanemo Ha npoekm 3a oonexno. Hetinama unmepnpemayus 6 mo3u npoyec
uma cneyughuuHu 0cobeHocmu u npobemMu 3a peulasane Kakmo 6 YUcmo meopyecku, maxa u 8 yyeoen nian.

Ocmucnanemo Ha npobnemume, 6b3IMONICHOCMUME U CReYUDUUHUME 0COOEHOCIU NPU U3PANCOAHEMO HA
npoeKma 3a 001eKI0 e 8aXCHO YCII08Ue 3d Y CNeuHOmo MEopYecko pazeumue 6 0adeHama oonacm.

2. Experimental part

B moea uzcneosane ce pasenescoam meopemuynu u npakmuyecku npodiemMu, C8bp3anil Cbe Cb30a8aHemo Ha
npoexmu 3a 001eK10, KOUmo UMam OmHOuleHue He CaMo KbM meopyecKume npobiemu, HO U KbM yueOHume,
C8bP3aHU ¢ BHUKBAHEMO 6 ocobeHocmume U 081A0sA8AHEMO HA HeoOXooumMume 3HAHUsA, YMEHUs, NOX6amu,
MEXHUKU, MAMEPUATU.

Pasnuunume oucyuninunu, KOUmo umam OmHOUleHUE KbM XYOOXHCeCmE8EeHOMO U32padcoane Hd npoekma
oonpunacsm no paziuden Havun 3a mosa. Heobxooumo e no-0obpo cmukogamne medicoy msax 6 umemo na oouama
yen.

3. Results and a Discussion

Ananusupanu ca cneyuguxume 6 akadeMuuHOmMo pucysane u Xy00ox4cecmeeHomo usnbiHeHue Ha NPOeKmu 3a
0071eKNI0, 3a0auume, KOUMO me peuwiasam U Gbnpocume, C6bp3aHu ¢ NPAKMUYECKOMO UM NPUIodCeHUue u
ograosnsane. Ilocouenu ca KOHKpemHu u no-4ecmo cpewanu npodiemu, C8bp3aHu ¢ YCnewnama meopuecka u
yuebHa npakxmuxa ¢ mazu 0onacm.

4. Conclusion

Ocmucnanemo u npunodjicenuemo Ha 3acenamume npooiemu Moxce 0a 0onpuHece 3a no-pe3yimamHomo
obyuenue U meopuecka peanuzayus Ha cmyoeHmume, u3y4aeawu CReYUarHoCmu, C8bP3aHU ¢ MOOHUS OU3QLUH U
NPOEKMUpaHemo Ha 001ex10 u300uo.

Keywords: pucynka, mooa, ouszaiin na 0o1ek10mo, voseuka ueypa
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1. BbBEJIEHHUE.

PucyHnkara e BayxeH HavyalieH eTar OT POCSKTH-
paHeTo M M300II0 OT Ch3/IaBaHETO HA OOJIEKIIOTO.
Moxe na ce Kaxke W Hal-TBOPYECKHUST, Hail-
CBhIIECTBEHHAT. PUCyHKkaTa € B OCHOBara Ha
BCHUYKH U3KYCTBA, CBbP3aHU C HIKaKkBa BU3usL. [Ipu
Hes B Hail-uyuCT BHJ C€ M3pa3siBa 00Pa3HOTO
MUCJIeHe. B 3aBUCHMOCT OT KOHKpETHaTa 3a/1a4a 1
oT o0macTTa, KOSITO OOCTYXKBa, TSI MOXE Ja UMa
pas3InyeH XapakTep. XyIOKHUKBT H3sIBSIBA HIEATA
CH M CBOETO OTHOIICHHE KbM pelIaBaHETO Ha
NajJeH IUIaCTHYeH MpoOJieM, KaTo HW3I0J3Ba
pa3IMYHU HU3pa3HU CpPeACTBa, MaTepuaIud H
TEXHHKH.

PucyBaHuAT IpoeKT 3a 00JIEKII0, TIO3HAT Ol
KaTo MOJIHA CKHUI]a, HE € caMmO ITbPBUST eTal B
MPOCKTUPAHETO, OTpa3siBall CHITHOCTTA Ha
3aMHCBhJIa U Hal-BaXXHUTE OCOOCHOCTH Ha
Obmenst Monen. Karo wact ot mo-oOmmmpHara
kaTo oO6xBaTr MoaHa uawctpamnus (fashion
illustration), Toil mpencraBisBa XydOXKECTBEHO
MPOM3BEJCHUE, KOETO OCBEH WH(OpPMATHBHA H
e€CcTeTHYeCcKa poJisi M3MBJIHSIBA U PEKJIAMHU
¢byHKIIMU. B HETro CBHKUTENCTBAT €CTETHKATA,
CBBbp3aHa C JW3aifHa Ha OOJEKJIOTO, C Ta3W Ha
pUCYHKaTa-uiaocTpanusi. ToBa Kak mie Objae
MOJTHECEHA UIeATa JI0 TOJISIMA CTETICH ONPeIesl 1
Kak me Obae pa3zbpana m mpuera. OcBeH
OpPUTMHATHOCTTAa Ha 3aMHChHJIa, TS TpsOBa 1a
NMpUTEKaBa SCHOTA W MHTUTyBaIla BU3US.
Bbrpeku, ue MHO3MHa paboOTIAT HANMpaBO C
MaHEKeH, € TPYJIHO Ja C€ HaMepH YOBEK, KOWTO Ja
Ce OTKa3Ba OT PUCYHKATa Karo OTIPaBHA TOYKA,
Th KaTo HIPUXUTE M TMETHATa ca TJIABHUTE
MOMOIITHUIIM Ha BHhOOpakeHHeTo. PucyHkara e
eIMHCTEBEHUAT HAJCKICH (DYHIAMEHT, Ha KOWUTO
MOJKE J1a Ce pa3BHBa paboTara Ha MOJIETTUEPA.

N3o00pakeHneTo Ha Mojena 3a OOJIEKIO B
MJIOCHK BapuUaHT € yaoOHO B mpolieca Ha
TBOPYECTBO HJIM KOTaTo € MpeJHa3Ha4YeH 3a
MPEJCTaBsSIHE B IIMBAIIKOTO aTejiMe, HO KOTaTo
UCKaMe Jla BIICYAT/IMM C JM3aiiHa, Ja MOCTUTHEM
W3Pa3UTEITHOCTTA U J]a AaJIeM IO-sICHA MPe/ICTaBa
3a pe3yaTara OT HETOBOTO MPAKTUYECKO MPHIIO-
JKEHHE, TOI TPsOBa J1a CHKUTEJICTBA C YOBEIIKATa
¢durypa. B 4mcTO TpaKTHUYECKH IJIaH BH3YaJlH-
3MPaHETO Ha MPeCTaBaTa 3a 00JIEKIOTO CIIECTSIBA
MHOTO BpeMe, MaTepuaid M HeI0pasyMEHUs B
pabotara 1 o0lTyBaHETO C KJIMEHTA.
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2. 13JIOKEHUE.

PucyHkaTa-nmpoekT 3a 00JeKJI0 BKIIOYBA
OCHOBHO /1B KOMIIOHEHTA - ObJICIIOTO OOJIEKIIO U
YoBeIIKaTa Gurypa, 3a Kosito € peHazHaueHo TO.
Yoremkara (urypa B mpoekTa 3a OOJEKIO MMa
OTHOCHUTENTHO TOAYMHEHa poiyd. T TpsOBa na
MOKakKe Kak OM CTosyla Ha TpaKTHKa Jpexara,
korato Obje u3non3BaHa. be3 na ce HaTpamnBa T4
TpsiOBa ,,IOAKPEIIS  ujesTa 3a 00JIEeKIIOTO, 1a Obae
Chb3ByYHa C HEro M Ja JIONPHHACS 3a HEroBara
MIPUBIIEKATEIHOCT. PeasiHo 4OBEKBHT € OCHOBHATa
NpUYMHA 3a TOsiBaTa M CHIIECTBYBAHETO Ha
obnexnoro. M BBIpeku, 4e B MOJHATA CKHUIIA
qoBelIkaTa (Qurypa urpae croMarareiHa poJs,
U3TpaXaaHeTo Ha OOJEKJIOTO TpsioBa Aa Obae
choOpa3eHo ¢ HelHuTe ocobeHoctu. Pa3zdoupa ce
OOJIEKJIOTO ¥ HEroBaTa peanu3allis OTpassiBaT U
MHOTO JpPYrM C€CTCTHUYCCKH, ICHUXOJIOTUYCCKH,
COLIMAJIHM, TOpU HKOHOMHUecku ¢akTopu. Ho
KOHCTPYKIIMSITA W H3MBIHEHUETO TpsOBa 1a ca
cboOpa3eHu Hali-Bede ¢ 0COOCHOCTHTE Ha
YOBEIIKOTO Ts10. be3 mo3HaBaHeTo UM Ch3fa-
BAaHETO Ha J00BP €CKU3 Ha MOjesa, MAKCHMAITHO
BBILTHINABAI TIOJeTa Ha (QaHTa3usTa, Oorar-
CTBOTO Ha THKAHUTE, HEOUYAKBAHUS CHUIIYET,
0COOCHOCTHTE Ha JIETAIIUTE, TOBA € HEBH3MOKHO
[1]. KakTo myacTukara u JBUKEHUETO HA TSAJIOTO
ca M3pa3 Ha BBTPEIIHHS MYy CTPOEK, Taka H
npexata Ou TpsOBajoO Ja CHOTBETCTBA Ha TE3U
dbopmu, 1a TY IPOSIBSIBA U IOTTBJIBA.

Bceku npodecuonanuct tpsbBa ma uma
XapaKTepeH, CBOI CTUJI Ha pUCYBaHE, ChOTBETEH
HA OCHOBHUTE HJIE B HETOBHUTE KOJEKUIWU. To3u
CTWJI BKJIFOYBA W CHEIM(PUIHATA UHTCPIPETALNS
Ha yoBelnkata ¢urypa. M3rpaxnaa ce u ce pa3pusa
Ha OCHOBarTa Ha pealMCTHYHATA, aKaJeMHYHA
pucynka. Kato rpemka Ha CTyICHTHTE H
HauMHACIINUTE AU3aiHEepU ce MpHeMa CTPEMEKbT
UM CHBCEM OTPAHO JIa pa3BUBAT COOCTBEH CTHII HA
pHUCyBaHe, MpeAu Ja ca OBIAAENd J0CTaTbuHO
KOHCTPYKLHSATA, ABWKEHUATA U (HopMuTEe Ha
YOBEIIKOTO TsJ10. IMEHHO Ha Tpech3aBaHeToO Ha
Te3u (pOopMH B MOJIHATA CKUIIA € AKIIEHTUPAHO TOBA
U3JTI0KCHHE.

YoBenIkoTo TSJI0 € MPU3HATO 32 HAW-TPYIHUS
00eKT 3a pucyBaHe. YCIEIIHTO My U300pa3siBaHe,
OCBEH 3HAHMS 33 TPOMOPIIUUTE, KOHCTPYKTUBHO-
IUIACTUYHUTE U aHATOMHUYHUTE MYy OCOOEHOCTH,
W3HCKBA U XyJ0KECTBEHH CIIOCOOHOCTH M YMEHUSI,
3a MpUJOOMBAHETO HA KOMTO € HYXKEH COJHICH
npakTuueck onuT. OT Apyra cTpaHa 3a BCHUKH
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Xopa, Iopu M 3a Henpo(heCUOHATUCTHUTE,
YOBEIIKOTO TSJIO € JIOCTaThUHO JIBJITO Bh3IPUEMaH
U CPaBHUTEJIHO IMO3HAT OOEKT, C KOWTO ca
cBukHanu. M ToBa ru mpaBW 0COOEHO
YyBCTBUTEIHU JIOPU U KBM TPYIHOYJIOBUMHUTE
MOAPOOHOCTH UM HIOAHCHU B HETOBOTO MPECH3-
JlaBaHe. BONIIMHCTBOTO OT TAX, BBIIPEKU Y€ HE
Ouxa MOIIM J1a U300pa3saT W/WiIM OMHIIAT J100pe
dbopMuTe My, MpUTEkKABaT JOCTATHYCH YCET U
BB3MOKHOCTH 3a IpeleHKa JOKOJIKO u300pa-
3€HOTO € €CTECTBEHO, ,,MCTUHHO* U ChOTBETCTBA
Ha TeXHUs (Makap U HEOCh3HAT) OIUT.

CryaeHTuTe, M3ydaBalld CIEIUATHOCTH,
KONTO B HSKAKBa CTENEH U IO HIKAKBB HAYWH
3acsarar mpooiiemMa 3a MPOSKTUPAHETO Ha O0JICKIIO,
HE BHHATU MPUTEXaBaT JOCTAThYHU MO3HAHUS H
CIOCOOHOCTH 3a T'PaMOTHO M yOEAUTEIHO
Mpe/CcTaBsHe Ha 4YoBemKkara ¢urypa. dopu u B
Kpas Ha cBoeTo oOyueHue. OCMHCISIHETO Ha
npoOJIEeMUTE, BH3MOXKHOCTHTE M CHEHUPDUIHHUTE
0COOCHOCTH TPU M3TPAXKIAHETO M B IMpoIleca Ha
MPOEKTHUPaHe Ha OOJIEKIIO € Ba)KHO 32 YCIEITHOTO
UM TBOPUYECKO Pa3BUTHE B TA3U O0JIACT.

[Ipu pucyBaHETO Ha YOBEIIKO TSAJIO OT HATypa
Hali-no0Ope ce ycema HeroBara CJIOXHOCT,
I'bBKaBOCT, JKMBOCT, M3pa3siBaHETO Ha KOHTO
M3HCKBa ToJMHM yroputa pabdota. [Topaau Tosa e
HeoOXoquMO B Mpoleca Ha oOydeHHE aa ce
MIPOYYBaT, THPCAT M E€KCIIEPUMEHTHUPAT TOIXO/H,
KOUTO Ja oOjJeK4yaBaT HETOBOTO OIIO3HABAaHE WU
oBJajsBaHe. BaxkHO € mpw TOBa ycmiIHsATa U
CTpaTeTUUTE 32 M3yYaBaHETO U PUCYHBYHOTO MY
npech3aBaHe Ja CE€ HAacouBaT MPEIUMHO KbM
KOHKPETHUTE, HaW-BOXHU HYXIH Ha ObJCIINTE
Mopaenuepu. Jla Ob1aT npoy4YBaHU U YIIPaKHABaHU
JBUKEHUs, PAaKypCU U JI€TaljIi, KOUTO Hali-Be4ye
me O0bpaaT HEeoOXOAMMH KaTo apceHal 3a
n300pa3sgBaHe MPU CH3JABAHETO Ha MPOCKTH 3a
obexiio. M300pa3siBaHeTo Ha JIeTHAIAaTa YOBEIIIKa
(durypa HanmpuMmep € TpyAeH, Makap ¥ pa3BHBAII
WHa4Ye MHOTO IIeHHU KauyecTBa mpoOmnem. [lpu
YCHIIMATA 32 OBIAISBAHETO MY CE€ pa3BHBa OIIC
MOBEYE MPOCTPAHCTBEHOTO MHMCIICHE, 0OOoTraTsBaT
ce TpeaCcTaBUTe 32 (OPMHUTE HA YOBEIIKOTO TSLIO,
KaKTO W yYMEHHATA 3a BB3MPOU3BEKIAHETO WM.
Pakypcute mpu Te3u 3amauu Moxke na ObAaT
e(eKTHU M BIBXHOBSIBAIIM, HO U TPSKO CHIH U
oT4aiiBally, OTHEMAaIld MHOIO0 OT M 0e3 TOoBa
HAJOCTUTAIIOTO BpeMe, MPEABUACHO B Kypca 3a
oOyuenue. [Ipu ToBa Te ca W ¢ OCKBIHO
MIPUIIOKCHHUE TIPH TIPEACTABIHETO HA MOJICIIUTE 32
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obnekio. TpsOBa 1o00pe 11a ce mpereHsBa JOKOJIKO
TE3W YCWINS U BpeMe Ca HEOOXOIMMH U OTIPaBIaHU
pu 00yueHUEeTO Ha MOJTHU AU3aiiHepH.

Haii-ronssMo BHUMaHHE cienBa Aa ce o0bpHE
Ha Hal-4ecTO CpellaHuTe, HEeNPHUHYIECHU U
€CTECTBEHH MO3U, HApPUYAHU OIUIE ,, TPaJUIIH-
oHHM®. IleneHacouyeHOTO UM OBJAJsIBaHE
MpeacTaBisABa CUTypHA OCHOBA 3a OBJIEIIOTO
YCIEIIHO WHTENPETUPAHEe W CTUIM3UpAHE Ha
yoBemkara Gurypa, cho0pa3HO C M3UCKBAHHITA
IIPY MOJIHUTE CKULIHU. MI3BEXKTaHETO U 3a1a3BaHeTO
Ha Ha-XapakKTEepHOTO NpHUJaBa MO-TOJsIMa
yOeIUTEIHOCT U JIOTUYHOCT HE3aBUCHUMO OT
CTeNeHTa Ha cTuinu3anus. PucyBanero Ha ,,lipaBa‘
¢durypa B pa3nudHU TO3M, KAKTO M JICTAIH,
XapaKTEepHH 3a MO-YECTO CPELIaHUTE JIBHKEHUS
Mpu Hes, € Hail-HeoOXOoIMMOTO 3a ObjaemiaTa
TBOpYECKa peau3alis B Ta31 00JIACT.

W3non3BaHeTo Ha cxeMH (BKIIOYMTETHO U B
y4eOHHS MpOLEeC) YeCTO HEOCHOBATEIHO Ce
npueMa 3a Oesier Ha CXeMaTH3bM WM 32 BOJEL]
KbM CXEMaTHYHOCT HAYMH HA MUCICHE.
Omnacenusara ca, 4e ToBa OM JIOBEJIO 10 MOA00eH
n3zoOpasutenen pesynrar. Ho BcbumiHOCT Ha
nmpakTHKa TOBa 3aBHUCH OT HAaYWHA Ha
MPEJCTABIHETO M HM3IOJ3BAHETO Ha CXEMHTE.
CxeMaTHYHUTE KOHCTPYKTHBHM U IUIACTUYECKU
n3o0OpaxeHus Ha 4oBemkarta purypa
MpeACTaBIsABaT CBOoeoOpa3HH 0000meHusT Ha
0azara Ha ABIBr OMUT. MOXe J1a ce OmpenensT
Karo oOpa3Hu (QOopMyNH, KOUTO CIyKaT Karo
MoJie3Ha omopa mnpu 0Opa3HOTO OCh3HABaHE U
M300pa3UTETHOTO OBJIaAsiBaHe Ha (GOpPMUTE.
ChecTssBaT MHOTO BpeMe, ThPCCHHSA H
EKCIIEpPUMEHTH.

N300pa3siBanero Ha YoBemkara ¢uypa e
CBBpP3aHO C MPUIOOMBAHETO, OCMUCISHETO H
pelllaBaHeTO Ha peAWiia BBIPOCH M IMPOOJIEMHU.
Cpen TAX Ba)XHO MACTO 3aeMa TO3HW 3a
IPOMOPIUUTE - MPOOJIeM, KOWTO XyTOKHHUIUTE
Ollle B JAJICYHOTO MHHAJIO Ca CE€ CTPEMUJIH Ja
perIar 1o 3aKOHUTE Ha KpacoTara, H3pa3eHH upe3
KaHoHUTe. KaHOHBT € HaTpymaH U OCMHUCIEH,
0000meH omut, 6a3za u opueHtup. Ilpu T.Hap.
peaJucTUYHO Hn300pa3siBaHe OOMKHOBEHO Ce€
IIPAKTUKYBa ITPBKO-PUMCKUAT KaHOH 1:8 [2], pu
KOWTO IVIaBaTa KaTo MOJYJ c€ HaHacs § I'bTH B
s1aTa BUcourHa Ha urypara. Criopen HayYHUTe
nicnensanuda Ha llon Pume cpeagnoro
CBHOTHOIIICHHUE 3a eBporeena Ou TpsioBao na obae
1:7 S . B mKoauTe no MoaeH au3aiiH obOaye, BbB
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BpB3Ka C aJjaNTaluaTa Ha pUCYHKaTa KbM €3H1Ka Ha
MojlaTa, c€ MpemnopbyuBaT APYTH MPOMOPIUH.
Bbrpekn ye ChbOTHOIIECHHUTA MEXKTY Pa3THIHUTE
4acTH Ha TSUIOTO M NpHU TAX TpsaOBa ga Objaar
cboTBeTHH. [Ipennounta ce u3abikeHara purypa.
[Ipu >xeHcKuTEe QUrypH I1aBara ce HaHacs MOHE 8
S mbTH, a npu MBXKKaTa — 9 TBTU. 3a TOBa MMa
OCHOBHO JIB€ ChOOpa)Ke€HUs: TbPBO — HA TSUIOTO C€
MpHiaBa Mo-rojsiMa CTPORHOCT, BTOPO — [TOBEUETO
npodecHOHATHA MOJIENIA UMAaT PBCT HAJl CPEIHHSL.
[3] OcBen TOBa keHCKara (urypa ce mpencraBs
npeauMHO ¢ 00yBKHM Ha TokueTa. Ta3u TeHAeHIINs
KbM HU3AbJDKaBaHE, XapakTepHa 3a MOJHUTE
CKHIIHU, YECTO CE XUNepTpodupa npu ThpCEHETO Ha
u3paszutenHa ctunusanus. [loHskora 1o cremneH,
KOATO M3IVIEK/1a OlpaBAaHa 1 pa3dupaema camo 3a
npodecuoHaIuCTUTe. MojenuepuTe, pucyBaiku
CBOWTE MPOEKTH, YECTO MPABIT OTKIOHEHHS OT
peaNuCTUYHOTO M300pa3saBaHe, MPHUOSArBaT 0
MpeyBeNNYCeHUsI, CMUCHIBT U 3HAUCHUETO Ha
KOUTO TpsiOBa ja Obnar mo3HaBaHu. CHsmoTO U
HEOCH3HATO MOJpa’kaHue BOAST A0 HEKEIaTeITHU
pesyataru. MlHTepecHU aHaIOTUU U OTTOBOPH 3a
CMHCBJIa Ha Te3H IJIACTUYHU JAe(opMaIiy Moxe
Jla ce OTKPUAT B HAKOM (paKTU OT MCTOpUATA HA
U3KycTBOTO (B TBOpuecTBOoTO Ha En I'pexo,
MaHUEepu3Ma, B SAMNOHCKaTa IpaBlopa, BU3aH-
THHiCKaTa MUHHUATIOpa, MPOMU3BEAECHHUATA Ha
['ocraB KnumT # T.H.), HO Te He O1Xa MOIJIU Ja ce
BKJIIOYAaT B OTpAaHWYEHHs OOXBAaT Ha TOBa
U3TI0KEHHE.

Cpen ocobeHocTUTE, XapaKTEepHHU 3a
n3obpa3sBaHEeTO Ha 4YOBemKkara Gurypa B
MPOEKTUTE 3a OONIEKIIO U pa3rpaHUyaBalld s OT
CTaHIapTHUTE MTOJIXO/I1, OCBEH I10-/IpeOHaTa riiaBa
MOKE Jla C€ MOCOoYaT OIIe U30bINCeHama Wusl U
NPONOPYUOHATHO UBOBINCEHUME CHPSAMO MOopca
kpaka. Ilpu crpnanara ce 100aBs olle MOJIOBUH
MOJAYJ, KO€TO OT eJHa CTpaHa MpuJaBa
JONBJIHUTENHA €JEraHTHOCT Ha Kpakara U
durypara karo 110, a OT Ipyra Mo3BoJjsiBa J1a ce
BIKJIAT 1O-7100pe kato opma oOyBKHUTE MPHU I10-
M3MPaBEHOTO MOJIOKEHUE Ha XOJUIIOTO.

O6muTe popmMH Ha TIIaBaTa C UIUATA, TPhAHUS
Kom, Ta3a, rppOHaYHus cTHIO, Oexpara,
nonbenpuuure, cThHajsara U HadyMHA Ha
CBBP3BaHETO UM 00pa3yBaT XapaKTEepHHU
U3pa3UTEITHN IBWKEeHUs U cuinyeTn. OOpasyBsar ce
crienuuyHA 3a NajeHa 1o3a ,,CHIOBH JIMHHUH,
M3pa3sBallly CHIIHOCTTA HA JBUKEHHETO. 103U
PUTBHM C€ IToJ4YepTaBa OT AU3ailHepuTe, MPHU KOETO
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TOI1 cTaBa ollle Mo-BUJeH U nuHamudeH. [Ipu ToBa
MPOEKTUTE MM U MPEACTABEHHUTE B TAX OOJIEKIa
CTaBaT oOIle Mo-BIeyaTisBamu. Upes mo-
U3Pa3UTEIHOTO HM300pa3siBaHe Ha (HOpPMUTE U
JIBYWKCHUSITA HAa 4YOBemKara (urypa apexara
npuaoOuBa XKU3HEHOCT, JIOTUYHOCT W yOenu-
TenHocT. [Ipu pa3nuYHUTE CTENMEHH Ha
CTHJIM3AIIHS U HHTEPIPETAIUs XapaKTepa Ha TE3H
dbopmu ce 3amasBa. B Hskou ciydau ce ctura 1o
JNIEKOPATUBHOCT WM Kalurpaduuecka BUPTY-
O3HOCT, B KOATO €(EKTHT OT JBFMIKCHHATA Ha
TSJIOTO Ce€ chyeTaBa ¢ e(eKTa OT )KEeCTOBETE MPHU
camoTo n3o0paszsBane. [lomydaBa ce ycemane 3a
MY3UKaJHOCT, JIEKOTA U ChbBBPIICHCTBO. YMENIOTO
noaOupaHe U chYeTaBaHe Ha U3PA3HUTE CPEACTBA
MIPHJIaBa €IMHCTBO U CHJIA Ha BB3JICHCTBUETO.

Kpalinunure mmartr Ba)xHa poJsg HNpH
MPEJaBaHETO Ha Pa3IMYHHUTE TMO3U U JKECTOBE.
PaznuuHm ca CHIyeTHTE NMPH MBKKHTE H
JKEHCKHUTE PhIIE U Kpaka. JKeHCKUTE ca C Mo-JIeKH
dbopMH W IUIaBHU HM3BUBKH, MOPAIud KOETO C€
MpenopbYBa J1a ce n300pa3sBar ¢ eaHa JuHus, 0e3
U3JUIIHU HAaKbCBAHUS M MOJUYepTaBaHUI.
Ilo06edpuyama uma moBede oOEeM, KOraTo
¢urypara e Ha TokueTa. (MycKyIbT Ha Ipacelnia ce
ChKpalllaBa IpW BAUTraHeTo Ha mnertata.) [1] B
JIOJTHATa YacT M3THHSABA, W3BBPIIBAUKH IPEXOJ
KbM IVIe3€Ha M CThIajoTo. [Tie3eHHara cTtaBa e
cpen HaW-BUIUMHUTE, C OCOOCHO 3HAUCHHE 3a
yOeIUTETHOTO CThIIBAHE, TOPAIA KOETO TSI TPsiOBa
na ce mo3HaBa gocta goOpe. Ilpu HelHOTO
JTaKOHHYHO, OMPOCTEHO, CTUIH3UPAHO
n300pa3sgBaHe, XapaKTepHO 3a MOJHUTE €CKU3H,
JIMYH OIIIE ITOBEYE HATMYUETO UM OTCHCTBUETO HA
3HAaHWE W ONUT. BBHITHUAT IJIC3EH IO MPUHITHIT
CTOU TMO-HHUCKO U MO0-Ha3aJ OT BbTPEUIHUS, KOETO
OCBEH OCOOCHOCTUTE Ha CHJIyeTa, ONpeAeis |
MOJIO)KEHUETO Ha XOIMWJIOTO CHpsiMO moaden-
punara. B xopusoHTanHaTa paBHHHA MPBCTUTE
OOMKHOBEHO Ca 3aBBbPTSHU MAJKO HaBBH, a IO
BepTHUKajaTa HANpaBICHUETO Ha CTHHAIOTO
CKIII0YBAa THI BI'BJ C TOBAa Ha MoadOeapuIiara.
Hab6nronaBaioTo ce B HAKOU clTydan ChOMpaHe Ha
NPBCTUTE HA XOJWJIaTa HABHTPE CTaBa 3a CMETKa
Ha pOTAIMsITa B Ta300€peHara cTasa.

Cpen noxBaruTe MpH pUCyBaHETO Ha purypa B
MOJHHUTE €CKH3M € M HaMalsiBaHETO Ha
myckynHara Mmaca. [1] Toea camo mo cebe cu
npujaBa MOBeYEe CTPOMHOCT MpH 3arma3BaHe Ha
nponopiuute. Tanuara u Oeapara ce CBHBAT,
CTECHSBAT, IbHOTO HA Ta3a (JJOHHOTO YJICHEHHE)
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JIEKO ce MMOB/NTa, phLETe, KpaKaTa U usATa CTaBaT
MO-THHKH, 3ama3Baiiku IbJDKUHATa cu. [Ipu ToBa
IJIaBaTa v CThIIAIATa, aKo 3arma3sT IbPBOHAYATHHS
cu obeM, ce Bb3MpUEMAT KaTo MO-€ApH OOIIO0
CHpAMO LsJIOTO TAJIO, KOCTO € IIPUYMHA IMOHAKOT'a
3a JIONMBJIHUTETHOTO MM HaMajsBaHe. B Hsakon
CIIy4au KpalHUIIUTE ce HaOensa3BaT caMo ¢ TUHUH,
KOWTO MOXKE Jla HE 3aBHPINBAT HEIPEMEHHO ChC
cThlana u pble. Te caMmo ce 3ararBat KaTo MsICTO U
o010 aBMkKeHHe. B 3aBHCHMOCT OT CTENeHTa Ha
YCJIOBHOCT T€3HM JIMHMM ChIIO € J00pe aa ca
Ch0OOpa3eHu C OCHOBHHUTE, XapaKTepHH OOIIU
(hopMU Ha CLOTBETHUTE KPAMHHUIIH.

I'maBara e TpyneH oOekT 3a m300pa3siBaHe U
M3HMCKBa peliaBaHe Ha 3aJadM, CBbP3aHU C
npenaBaHe Ha HEHWHUTE (OPMH, MPOMOPIHHH,
o0eM M MOCTUTaHETO Ha M3Pa3uTeNHOCT. BmecTo
KIIACUYECKHUSl KaHOH, pa3leisil riaBara Ha 3 S
qacTu (HOJ'IOBI/IH 3a MO3BbYHUA 41 U JIMIIECTO HaA
TpU: TpaHUIaTa Ha Kocara — HUBO HA OYUTE —
OCHOBa Ha Hoca - Opaguuka), B MOJHUTE
WIFOCTPAIINY TJ1aBaTa ce JeJid Ha 4 ¢THAKBH YaCTH.
Cpenara MuHaBa Ha BHCOYMHATa Ha OKOTO.
CrunmsarnusiTa Ha TJIaBata € CBbp3aHa ¢ YaCTUIHO
W3MEHEHUE Ha MPONOPIUHUTE U MPOMSHA Ha
dbopMuUTE Ha HSIKOU YaCTH C [1eJ Ch3/IaBaHe Ha CTHII
u xapakrtep. Cpen Haii-4ecTo HW3IMOJ3BAHHUTE Ca
crocoOuTe, xapakTepHu 3a T.Hap. Tun Hedeptutu.
OTnnyaBa ce ¢ U3BECTHO YAbJ’KaBaHC Ha IJ1aBara, €
siftieBuIHA 0011a popma U JIeKo u3aazeHa Harpe
Opaauuka, Mo-u3MbKHAIM YCTHU U JbJIra, ThHKA
st To3u uzealt 3a eruneTcka Kpacora ce eHU U
JIHEC OT MHOTO U3aiiHepu. Brucsa ce B KBajpar.
Jlenu ce o0mo Ha TpW XOPU3OHTATHU YACTH.
OxkpBxkHOCT 0hopMsI OBaJIa Ha Yepera B 3aaHaTa
yacT. ['maBaTta e u3ABIKEHAa B MOCOKa Ha
nuaroHana, zamouBam oT Opagmukata. C
OpHEHTAIMITa Ha OBaJIa [0 TUAroHaJ ce MoyJaBa
no-u3nbkHama OpaaMyka, KOETO H3UCKBa
N30bJDKAaBAaHC Ha IIUATA.

Bb3 ocHOBa Ha OCHOBHM reOMETPUYHU (PUTYPHU
ce MpaBu TUIU3ALKA Ha TJ1aBaTa, U3XOXKIAUKH OT
OCHOBHaTa oBanHa (opma: KpbIyia riasa,
KBaJpaTHa, TpalnelnmoBUIHA, TPUBIbIHA,
IpaBObBI'bJIHA, 6&I[CMOBI/I,Z[Ha.

Crmm3anusta Ha JIMIETO TpHUaBa TOBEYE
€JIeTaHTHOCT, M3PA3UTENHCT, Tpalus, XapakTep.
UYecTo ce mpulsira 10 akIIEHTUPAHE HA YCTHUTE,
ounte, edpekra Ha rpuMa. 3HAYUTEIHOTO
yBeJIMUYaBaHE Ha OYHMTE, MOAYEPTaBAHETO Ha
MUIJIMTE € XapaKTepHO 3a T.Hap. ,,cTwi1 MaHra®.
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[IpaBu ce aganTupaHe HAa YSPTUTE HA JIULETO KbM
u30paHus CTWJI Ha OOJEeKJ0. YMEHHMETO Ja ce
n300pa3sgBar JAeTalIuTe B paKkypc JHMYU U IPH
Oernmoro uM Habens3BaHe. BakHa ponst urpae
¢dopmara Ha BeXKIUTE, IPUIABAIIA TOTBIHUTEIHO
M3PA3UTEITHOCT, XapakTep W HactpoeHue. [lo-
YeCTO Ce MPEANOYUTAT BEXKIH, U3BUTH HaBBH U
Harope. [loHsikora camo ce 3araTBar yCTHHUTE, HOCA
MOXE /1a € caMo Haleys3aH C HO3JIPUTE WIH C
JUHUA 3a ocHoBaTa. Hsakoum nusaiinepu B
NPOEKTUTE 3a O00JEKI0 M300I10 MPOMycKaT
pHCYBaHETO Ha MOAPOOHOCTH B JIUIIETO, 33 71a HE C&
OTBJIMYa BHUMAHHETO OT ITIABHOTO — OOJEKIOTO.
I'maBara e mpeacraBeHa caMoO OT CHIIyeTa Ha
JMIETO U 3araTHaraTta (opma Ha mpuiecKara uin
0T abCcTpakTeH OBaJl.

Kocara, ¢ neiiHata ¢opma, IBST, CTPYKTypa,
urpae Ba)xHa poJis 3a Bb3IpHUEMaHEeTO Ha IV1aBaTa, a
¥ Ha purypara kato msuio. [ [ppdeckure ce n3dupar
CropeJx TOaJleTUTE, C IeJl MoA4YepTaBaHe U
IOIIbJIBAHE HA AW3aliiHa Ha 00JiekiaoTo. Te
MPHUIABAT TO-3aBHPIICH W MPEICTABUTEICH BHI.
3a IUKO3HHU, CKBIIM MOJIEIIH C€ U3I0JI3BaT IPOCTH
KJIACHYECKU MIPUYECKH, 32 €XKESIHEBHO OOJIEKIIO —
TaKWBa C IMO-HETPHUHYACHHW JUHUH. [Ipudeckure
CBIIO ClieABAT TEHAEHIMUTE Ha Mojara. B
ChBPEMEHHHS THU3alH C€ MPEINOYHuTar Io-
HECHMETPUYHU M OOEMHHU NPUYECKH, C TMOBeYe
JIBUKEHHE W HENpPHHYAEHOCT. MoaenuepsbT
TpsiOBa J1a yCBOM YMEHHUETO J1a IIpeaBa MEKOTara,
TEKCTypara, XapakTepa Ha Kocara (IIpaBa MU
KbJpaBa) 4pe3 LIPUXH WU METHA B CHOTBETHOTO
HampaBieHue. [IppBOHayamHO ce mpenasa
obmara ¢popma u obGema 6e3 TekcTypara.
[IpuueckaTa Moxe jga mpuaage Ha TiaBara
CHhBPEMEHEH MJIM aHTHYCH, CKPOMEH HITH €(eKTEeH
BUJI.

MN3BO/1M:

O6neuenara gpurypa camo U3IIex/a Mo-JecHa
3a u300passBaHe OT rojoTo Tso. [Ipu Hes ce
CKpHBAT MHOTO JeTailsin M MoApoOHOCTH, HO
TPyAHOCTTa TyK € Ja ce mpenajne obema u
KOHCTPYKIMSTA HA TSUIOTO Ype3 IpexuTe. 3a Ta3u
men To TpsAOBa mo0pe na ce mo3HaBa M Biajee.
EnuH oT HAYMHUTE, N3MIOI3BaHU 32 J1a CE IIOCTUTHE
CHOTBETCTBHE Ha JIpexaTa ¢ TSIIOTO, € J]a CE PHCyBa
TS KaTo Ipo3payHa. MHOTO 1moJie3Ha MpaKkThKa e 1a
ce pucyBa IIbpBO chONeueHara (purypa u B chiara
mo3a Ja ce obrnede, N00ABAWKH IPEXUTE BHPXY
npoyueHute Bede gopmu. [lmatoBere ca c
pa3IMYHM CTETICHN Ha JIATaHe WM 0OXBallaHe Ha
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Tss0TO. Jlebenu Wi THHKH, TBBPIAU WM MEKH,
I'bHKUTE UM 3aBUCAT OT (OPMUTE Ha TAJIOTO, OT
HErOBOTO JIBM)KEHHE, a CBIIO M OT Xapakrepa Ha
MaTepuuTe. B pUCyHKHTE Ha 3aKOHOIATEIUTE Ha
MoOJiaTa T€ Ca BHHMATEJIHO OOMHCICHHU U
MPEICTaBEHHU.

3AKIIOYEHHE:

Pa3nuuHuTe HauMHU 3a NpejcTaBsiHE Ha
yoBemkara ¢urypa BapupaT OT HEHHOTO
noaApoOHO, peaJucTUYHO H300pas3siBaHE 0
JAKOHUYHOTO 3araTrBaHe Ha HeWHUTE GopMu. A
MOHSAKOTA, KOJIKOTO M TapaloKCcallHO J1a 3By4H, 10
IBJTHOTO M OTCHCTBHE. B mocnemHute ciayvan T
MO-CKOPO Ce YyBCTBa OjarogapeHue Ha GopMuTe
Ha OOJIEKJIOTO, M300pa3eHn ChOOPa3HO HEHHUTE
IBUXEHUSA, KOHCTPYKUHUS U IMJIacTHKAa.
OuapoBaTeTHUTE M Pa3HOOOpa3HU, BUPTYO3HHU
WHTEpIpeTaluu Ha 4YoBelmkara ¢urypa —
KMBOIMCHHU, FpapUUHM, JE€KOPATUBHU, TUIIIHU LI
JTAKOHUYHH, CTUTAIU 10 KalurpaguaHoCT U
a0bCTpakTHa 3HAKOBOCT, Ca NPSIKO CBBP3aHU C
MOAXOAMUTE, MOXBATUTE, W3pa3HUTE CPEICTBa,
TEXHUKH W MaTepHuajd NMpH NPOCKTHPAHETO Ha
obnexnoro. Ho BuHaru ce pa3BuBar Ha 0aszara Ha
BJaJl€€HETO Ha KJacudyeckute GopMH Ha
YOBEIIKOTO TSUIO M Ype3 yCHBHPIICHCTBAHE Ha
obpa3Horo muciene. [Ipu Bcuuko ToBa He MOXe Ja
HE CIIOMEHEM M 3a poJjsiTa Ha TeXHUKara B
ChBpEMEHHUTE coPpTyepHU MPoAyKTH. [3] TaxHOTO
OBJIQ/IIBaHE U ChUETABAHETO UM C TPAAULIMOHHUTE
TEXHUKH U PUCYBAHETO ,,Ha pbKa~ € BakHa
HEOOXO0IMMOCT U PEAMMCTBO 3a IPAaKTUKYBaIIUTE
Monuu ausaiinepu. Te O6u TpsOBamo na ce
OBJIQIAABAT U IIPUJIAraT yCIIOPEIHO C PA3BUTHUETO HA
XYJ0)KECTBEHO-00pa3HUTE BB3MOXKHOCTH U
€CTETUYECKOTO Bh3ITUTAHUE, 00CTYKBAUKH LIEJIUTE
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Ha XyJI0)KECTBEHO-TBOPUYECKOTO MPOEKTHUpaHE U
peanu3upaHeTo Ha aBTopckutTe uuaeu. Ilo-
KOHKPETHOTO U JIETalJIHO pa3MiieXkJaHe Ha Te3H
TEHJCHIINH 3acTy’kaBa U U3UCKBA MO-TOJISIM 00eM
Ha U3JI0’KEHUETO WM pa3padOTBAaHETO Ha OT/EIHA
TeMa, CBbp3aHa C MPEJCTABSIHETO Ha TEXHUTE
BB3MOKHOCTH M HAUMHH 32 IPUIIOKEHUE.
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A FEW WORDS
ABOUT IVANKA DOBREVA-DRAGOSTINOVA'S BOOK
“THE ABC OF SUSTAINABLE DESIGN”

Assoc. Prof. Dr. Magdalena Serafimova-Lazarova
National Academy of Arts, Department of Children's Environment Design
73 Tsarigradsko Shosse Blvd., Sofia 1113, Bulgaria

ABSTRACT

The book "The ABC of Sustainable Design" is characterized by clear and logical content,
professional and accessible speech, correct justifications and unambiguous answers to the set goals.

The topic is painfully relevant. She emphasizes problems we haven't paid attention to in a long time.
We ignore facts that scream us to apologise them. The development brings its usefulness as a study, an
explanation, a prescription and a reference. There is a focus put on the application of traditional
materials and the relationship to their impact on people and the environment. It points to their
application and individual production as one of the main directions for the future.

Undoubtedly, the author knows the topics in depth and as an inventive artist makes the connection of
the two endpoints of a chain - NATURE and DESIGN. The content of the work is based on the following
basic points:

- what is sustainable design - research and personal views;

-a presentation of a number of natural materials and ideas that nature itself gives us;

- vegetation as an oasis and a part of the urban environment,

- amodern vision of the human-nature relationship,

- the life cycle of the materials and their rational use and processing and creating art from waste and
recycled materials;

- a return to traditional creative and technological approaches applicable to the principles of design
andmodern lifestyle’';

- the factors that make us turn to where we came from so to use gratefully what we have.

To all this the author attaches many pictorial examples, as a visual proof of what she writes. Among
these examples there are her own creative solutions created for children. Both these solutions and the
;;lri;lventegl projects on the topic at the end of the book give a personal example of the work to which she is

edicated.

The presented design works of artists provoke ingenuity and make people think about eco-building
and environmentally friendly living.

1 find this work extremely useful and interesting and it would be curious for everyone, no matter what
they do, because there is an additional and very important quality - to educate.

Key words: sustainable design, eco design, green design
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Bceku yoBek nMa OTIMYHMTEIIEH ITBT B JKUBOTA,
Mpe3 KOWTO TOW pa3BUBa CBOUTE CIIOCOOHOCTH U
WHTEJIEKT, U3TPak/ia CBOATA JIMYHOCT U IOTIPUHACS
4ype3 Tpy/la CHU 3a Kay3ara, Ha KOATO CE € MOCBETHIL.

Enun TaxeB konera e a-p MBa JloOpesa-
JparoctuHoBa - n00Bp OM3aiiHEep, BCEOTIAacH
Mearor, MpO30PJIUB YUEH.

Heotrnasna s npencraBu cBodTa KHura ,,Ab Ha
YCTOMUMBUS AU3aliH”. 3aIIaBUETO 110 ICEH HAYUH
oTpa3siBa TEMUTE, 3aJIeTHAIIM B HeifHaTa TBOpOa, a
AMEHHO: I[H3Af1H, EKOJIOI'UA, TPAAUILINN,
BBJEIILE.

Knawurara ce orimyaBa ¢ SICHO M JIOTMYHO
ChABpXKaHUE, MPO(EeCHOHANICH U TOCTHIICH U3Ka3,
KOpEKTHU 000CHOBKH U HEJIBYCMHUCIICHU OTTOBOPH
Ha ITIOCTaBEHUTE 1EJIH.

Ha Bbnpoca kakBo € ,,yCTOWYUB AU3alH", 1€
ce 1M030Ba Ha JyMHTE Ha CaMHs aBTOp, B3aUM-
CTBAHM OT M3TOYHUK HA AHTIIHUHCKH €3HUK:
»--.CTPEMEXKBT HA YCTOMUMBHUS [M3allH € Ja
eIMMUHUpPA HAbJIHO HETaTMBHOTO BB3JCHCTBUE
BbPXY OKOJHaTa cpella 4ype3 M3MO0JI3BaHE Ha
BB300HOBSEMH PECYpCH, MUHUMAIIHO BIUSHUE
BBbPXY OKOJHAaTa cpeaa, ChTPYAHUUYECTBO Ha
xopara c npupoaara. [I[poekrure ca HaCOUEHU KbM
3HAYUMU HOBOBBBEACHHS, KOUTO MOTraT Ja IMpo-
MEHST HauMHA Ha TIPOU3BOJICTBO M MOTPEOICHHE,
KbM JUHAMUYEH OallaHC MEeXIy WKOHOMHUKA U
001IeCTBO, MpeJHa3HAYeH 3a TeHepHUpaHe Ha
OBIATOCPOYHU B3aMMOOTHOUIEHHUS MEXIY
notpeOuTens 1 00ekTa/ycinyrara, KbM yBaKEHUE U
CBIIPUYACTHOCT KbM EKOJIOTUYHH WM COIMAJIHU
paznuyus. [1]7

Temara e Oosie3HEeHO akTyanHa. Td mocTaBs
MPBCT B PaHH, HA KOUTO OT/IaBHA HE OOpbBIINaMe
BHUMaHHe. 3aJIiCaHu B €)KEJHEBUETO CH,
oOpeMeHeHHU OT MaTepUaTHOTO, HHE MOJMUHABAME
(dakTH, Kpeupiy 3a Hamero ,,u3BuHeHue . He
CIIyyaliHO, TOPHUAT MacaXk € HamucaH eBa Ipe3
2014 rognua.

3aTtoBa M Ta3u pa3paboTka HOCH CBOsTa
MOJIE3HOCT KaTo MpoyuyBaHe, OOsICHEHHE,
MpEeANUCaHue W CIPAaBOYHUK; (OKycHpa BBPXY
MPUWIOKEHUETO HA TPAJAULIMOHHUTE MaTepUalu U
TAXHATa BPb3Ka C Bb3/IEHCTBUETO UM BHPXY XOpaTa
Y 3a00HMKaJIsIIaTa ' Cpe/ia; Haco4Ba KbM TIXHOTO
NPWIOKEHUE W MHAMBUAYAJTHOTO MPOU3BOACTBO
KaTo €{Ha OT OCHOBHHUTE HACOKH 3a OBbJIEIIETO.

be3yciioBHO aBTOPBT IMO3HaBAa 3aCErHATUTE
TEMH B IbJIOOYMHA U KaTO HAXOTYUB TBOPEI] IIPABU

TEXTILE AND GARMENT MAGAZINE

BpB3KaTa Ha IBETC KPAilH! TOYKH Ha C/IHA BEPHTa,
[MPUPOIA- IN3ANH.

CpabpkaHueTo Ha TBOpOaTa CTBIBA BBPXY
ClIeIHUTE 0a3UCHU TOUKH:

- KakBo € ycTol4MB qu3ailH - MpOy4YBaHE U
JINYHU BUOKTAHUS

- IlpencraBsgHe Ha peaulla €CTECTBEHHU
MaTepuail M MJIEUTe, KOUTO HMU JlaBa camara
npupozaa

- PacTutenHocrra karo oa3uc U 4yacT OT
ypOaHu3upaHarta cpeia - €IHO ChBPEMEHHO
BIDKJIAHE 33 Bph3KaTa YOBEK - IPUPO/Ia

- )Ku3HEHUSAT IMUKBI HA MaTEepPHAIUTE U
TSXHOTO PallMOHAIHO U3IOJI3BaHE M MpepadoTKa.
Cp3naBaHe Ha M3KYCTBO OT OTHAJAb4YHHU U
PELMKINPAaHU MaTEPUAIIH.

- Bpbliane KbM TpPaJUIMOHHU TBOPYECKU U
TEXHOJIOTUYHU TOJXO/IU, TPHIOKHUMH C MIPUHIU-
IIUTE HA TU3aliHA ¥ CbBPEMEHHUS HAYMH Ha dKUBOT
- €[IMH OT/IMX B JKYHIJVIATa OT CBPBXIIPOU3BOACTBO
3a MpeIMEeTHO-NPOCTPaHCTBEHATa cpeaa OT
W3KYCTBEHHU MaTepuan

- dakTopuTe, KOUTO HU KapaT Ja ce 00bpHEM
HaTaMm, OTKBJIETO CM€ TPbrHAJM, 3a J1a U3I0JI3BaMe
¢ GimarogapHOCT TOBa, KOETO UMame [2].

KbM BcHYKO TOBa aBTOpKaTa € IMPUIOKHIIA
MHOXECTBO HM300pa3uTEIHU HNpUMEpPHU, KaTo
BHU3YaJIHO JI0Ka3aTeJICTBO 32 HAIMCAHOTO OT Hesl.
Cpen Te3um mpumepu ce cpeuar U HEeHHHU
TBOPYECKHU PELICHHs, HACOYEHHU KbM Jerara (ui.
I, 2 u 3). C 14X U OpeICTaBEHUTE MPOEKTU MO
TeMara B Kpas Ha KHIDKHOTO TSJIO, TS J1aBa JIMUEH
MIpUMED 3a IeJI0TO, Ha KOETO CE € TOCBETUJIA.

[Toxazanute au3aiiHepCKH pa3pabOTKU Ha
TBOpIIM, MPOBOKUpPAT HM300peTaTeqHOCTTa U
HACOYBAT KbM MHCIIEHE 32 eKO(POpMOU3TpaKIaHe
U IPUPOA0CHOOPa3EH )KUBOT.

WBa JloOpesa e npeacrasuiia cBoaTa paboTa B
a30y4eH pe1, KOETO € eIHO MPHUIIOKHO yI100CTBO 3a
M3II0JI3BaHE OT CIIEUATNCTHU U CTYACHTH.

A3Oy4YHHMST TOKa3alell B Kpas Ha KHUraTa
CBILI0 IONPUHACS 32 TOBA.

CmsTaM 3a U3KIIFOUNTETHO TOJIE3EH U MHTEpe-
CeH TO3U Tpyd, KOWTO OM OWI U THOOOMUTHO
YEeTUBO 32 BCEKH YOBEK, HE3aBUCHMO C KaKBO C€
3aHMMaBa, 3alI0TO UMa U €AHO JOI'BJIHMUTEIHO,
MHOT'0 Ba)KHO Ka4€CTBO - /]a Bb3ITUTABA.

N Heka 3aBbpia ¢ gymute Ha MBa:

»»- - -[I030BABAIKHU C€ HA TPAIULIUUTE U C TIOTIIE
KbM ObJeImeTo. ...”
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BBLFAPCKH fAenapramenT “[usain
YHUBEPCHUTET rn. ac. a-p Wiea flobpesa-[iporocTuHosa

JETCKU KOHCTPYKTOP “ITPUKA3EH I'PAI1”

CEPHA “HATYPAI” E H3ITB/THEHA
€ WILANIO ECTECTBEHH OLIBETHTENN

€ PACTHTE/EH NIPOMIXOML M E TAKHPAHA €
NYE/TEH BOCBK M PACTHTETHM MACTIA

Hnrocmpayusa 1 Jlercku KoHCTpYKTOp ,,IIpnkaszen rpaa’,
MaTepHall: pelrKIupaHa JbpPBECHHa, cepus ,,Harypan‘ - pacTUTETHH TUTMEHTH,
ITYEJICH BOCHK, PACTUTEITHN Macia; cepus ,,Exo™ - 6e3BpenHn Oou 1 JaKoBe

BBATAPCKM AW3AAK 2017

Hnrocmpayus 2 Cepus perukianpyeMu Mebenu 3a aena ,,OeHnkc”,
MaTepua: PeLUKINpaHa XapTHs, OPraHU4IHO JIETIUIIO0
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Hnrocmpayus 3 Kykinen tearsp ¢ (ONKIOPHU €IEMEHTH,
Marepua: KpaTyHH, TeKCTHII (IaMyK, BbJIHA, JIEH, KOHOII), IbPBO
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