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INVESTIGATION OF PILLING AND STRETCHABILITY OF
DOUBLE-LAYER KNITTED STRUCTURES PRODUCED FROM
NATURAL AND CHEMICAL YARNS

Abstract. The physical-mechanical properties of double-layer knitted structures
made from natural and chemical yarns were examined. Pilling resistance and stretchability
were determined based on experiments conducted using GOST and BS standards. The
influence of yarn composition and knitting density on these properties was identified. It was
established that samples with 100% merino wool demonstrated the highest pilling
resistance, achieving a mean score of 4.75 at a density of 350 courses per 10 cm.
Stretchability tests revealed that blends containing 50% acrylic exhibited the greatest
elongation, with a mean value of 17.67% at a density of 340 courses per 10 cm. The
relationship between fiber composition, knitting density, and the resulting mechanical
properties of the fabrics was clarified. The findings provide a foundation for optimizing the
design of double-layer knitted fabrics to meet specific performance requirements.
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Introduction. The evolution of high-performance textiles has become a
central focus in both scientific research and industrial development. Among the
many innovations in textile engineering, double-layer knitted fabrics have emerged
as a versatile and functional solution [1-5]. These fabrics allow for the integration
of diverse fiber properties within a single structure, enabling the design of textiles
that combine strength, flexibility, and aesthetic appeal. Their unique construction
makes them particularly suitable for applications such as outerwear, home
furnishings, and technical textiles, where performance under varying conditions is
paramount [6].

The choice of this research topic is motivated by the growing need for textile
materials that strike an optimal balance between key mechanical properties. Two
critical factors in textile production are pilling resistance and stretchability, which
substantially impact the performance and longevity of knitted fabrics. Pilling, the
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formation of fuzzy balls on the fabric surface, negatively affects the aesthetic and
functional quality of textiles, diminishing their market value and usability.
Conversely, stretchability determines a fabric's comfort, adaptability, and
suitability for garments or technical applications requiring freedom of movement.
Despite advancements in textile technology, achieving an ideal equilibrium
between these two properties remains a persistent challenge [7-9].

Previous studies have explored the performance of single-layer knitted
fabrics in terms of pilling and stretchability, but limited research has focused on the
interplay of these properties in double-layer structures [10,11]. This study aims to
address this research gap by investigating the influence of yarn composition and
knitting density on the pilling resistance and stretchability of double-layer knitted
fabrics.

Current research primarily focuses on single-layer knitted fabrics [12-14],
leaving a significant gap in the understanding of double-layer constructions.
Single-layer fabrics lack the ability to integrate fibers with complementary
properties in a single structure, limiting their versatility. Double-layer knitted
fabrics, however, provide an innovative solution by enabling the use of different
yarns on each side, optimizing the balance between mechanical properties. For
instance, the outer layer can be designed for durability and aesthetic appeal, while
the inner layer focuses on comfort and flexibility. These unique benefits have
driven interest in double-layer fabrics, yet systematic research into their properties
is still insufficient.

This study is relevant not only to the textile industry but also to broader
fields such as materials science and design engineering. While the potential of
double-layer knitted fabrics is widely recognized, there remain critical unanswered
guestions:

How does the composition of yarns influence key mechanical properties like
pilling resistance and stretchability?

What role does knitting density play in optimizing these properties?

Can the unique design flexibility of double-layer structures be leveraged to
achieve the desired balance between pilling resistance and stretchability?

Answering these questions is essential for advancing the practical
application of double-layer fabrics in industries that demand high-performance
textiles. This research addresses these gaps by systematically analyzing the effects
of fiber composition and knitting density on the mechanical properties of double-
layer knitted structures.

The novelty of this study lies in its focus on combining natural and synthetic
fibers in double-layer constructions and examining their mechanical behavior
under controlled conditions. Previous studies have highlighted the individual
contributions of wool, acrylic, and synthetic fibers to fabric properties, but the
synergistic effects of these combinations in double-layer fabrics have not been
explored in depth. Additionally, while knitting density is known to affect fabric
performance, its interaction with fiber composition in double-layer structures is
poorly understood [15].

The primary objective of this study is to determine how yarn composition
and knitting density influence pilling resistance and stretchability in double-layer
knitted fabrics. The results aim to provide a foundation for optimizing fabric design
to meet specific performance requirements. The practical significance of this work
lies in its ability to inform the production of textiles with tailored properties,
catering to industries ranging from fashion to technical applications [16,17].
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This study not only fills a critical gap in the literature but also provides
actionable insights for the textile industry. The findings are expected to advance
the development of durable, flexible, and aesthetically pleasing knitted fabrics,
ultimately contributing to innovation in textile design and manufacturing.

Materials and methods. To address the identified research gaps and
systematically evaluate the influence of yarn composition and knitting density on
the mechanical properties of double-layer knitted fabrics, a series of experiments
were conducted. The methodologies and materials used in this study are detailed
below.

Materials. The samples for this study were produced on a flat knitting
machine with a 9-gauge configuration. Three types of double-layer knitted samples
were prepared, each combining synthetic and natural fibers in varying proportions.
The knitting was performed at two densities: 340 and 350 courses per 10 cm. The
compositions and densities are detailed in Table 1.

Table 1
Yarn Composition and Knitting Density
. Synthetic | Wool | Acrylic Knitting Density
Sample Composition (%) (%) (%) (courses/10 cm)
Synthetic + 100% Red Wool 50 50 - 340, 350
Synthetic + 50% Green Wool,
Acrylic 50 25 25 340, 350
Synthetic + 100% Emerald Merino
Wool 50 50 - 340, 350

Each knitted sample was a double-layer structure, where the composition
and density were controlled to ensure consistency. The samples were knitted as
panels and later cut into uniform swatches measuring 10 cmx10 cm for testing.
This size was chosen to align with the requirements of the pilling and stretchability
testing standards.

The selection of yarn compositions was based on their common use in
functional textiles, aiming to evaluate the interaction between natural (wool,
merino wool) and synthetic (acrylic, synthetic fibers) materials in enhancing
mechanical properties.

Methods. The mechanical properties of the samples were assessed using
standardized testing methods to evaluate two key parameters: pilling resistance and
stretchability.

1. Pilling Resistance Testing

Pilling resistance was tested using a Martindale MT 191 abrasion tester, in
accordance with GOST R I1SO 12945-2-2012. The testing procedure included the
following steps:

— Each sample was placed under a load of 415 g.

— The samples underwent 5000 rubbing cycles against a standard abrasive
surface.

- Pilling was visually assessed using a grading scale from 1 to 5:

1: Severe pilling

5: No visible pilling

Three samples were tested for each composition and density. The results
were averaged, and the standard deviation was calculated to ensure statistical
accuracy.

2. Stretchability Testing
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Stretchability was evaluated on a TF143 Fryma Fabric Extension Tester,
following the BS 4294 standard. The procedure included:

— Each sample was clamped and stretched at a rate of 20 mm/min under a
pre-tension of 2 N.

— The maximum elongation (%) was recorded at the breaking point.

— After a 5-minute relaxation period, the permanent deformation (%) was
measured.

Each test was repeated three times per sample, and the mean values were
calculated for further analysis.

Research results. The pilling resistance results, as presented in Table 2,
clearly demonstrate the influence of yarn composition and knitting density on this
property. Fabrics with a 100% merino wool composition exhibited the greatest
resistance to pilling, achieving a mean score of 4.75 at a knitting density of 350
courses per 10 cm. In contrast, blends containing 50% acrylic fibers displayed
lower pilling resistance, which can be attributed to the smooth surface and reduced
cohesion of acrylic fibers.

Table 2
Pilling Resistance by Yarn Composition and Knitting Density
Composition Density (courses/10 cm)|Mean Pilling (1-5)| Standard Deviation
Synthetic + 100% Red 340 375 050
Wool
Synthetic + 5(_)% Wool, 340 275 043
Acrylic
Synthetic + 100% Merino 340 475 0.25
Wool
i 0,
Synthetic + 100% Red 350 400 0.00
Wool
i 0,
Synthetic + 50% Wool, 350 3.00 0.00
Acrylic
- 5 -
Synthetic + 100% Merino 350 500 0.00
Wool

The findings indicate that increasing the knitting density from 340 to 350
courses per 10 cm enhanced the pilling resistance across all the tested fabric
compositions. Additionally, the samples made with 100% merino wool consistently
exhibited superior pilling resistance compared to the other compositions,
highlighting the significant influence of fiber cohesion and structure on this
property. Previous studies have shown that the resistance to pilling is strongly
linked to fabric density, as a higher density creates a more compact surface that is
less susceptible to the formation of pills.

Regarding stretchability, the results presented in Table 3 show both the
maximum elongation and permanent deformation. Fabrics containing a 50% acrylic
blend demonstrated the greatest elongation, with an average value of 17.67% at a
knitting density of 340 courses per 10 cm. Conversely, the samples made with
100% merino wool exhibited the lowest elongation but superior recovery, as
evidenced by their lower permanent deformation percentages.
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Table 3
Stretchability Results by Yarn Composition and Knitting Density
Composition Density Mean Permanent Standard
P (courses/10 cm) |Elongation (%)| Deformation (%) | Deviation
Synthetic + 100% Red 340 14.67 4.00 0.58
Wool
Synthetic + 50% Wool, 340 17.67 6.33 0.58
Acrylic
- . -
Synthetic + 100% Merino 340 1233 333 058
Wool
i 0,
Synthetic + 100% Red 350 13.67 3.67 0.58
Wool
i 0,
Synthetic + 50% Wool, 350 16.67 6.00 0.58
Acrylic
- 5 -
Synthetic + 100% Merino 350 1267 3.00 058
Wool

Fabrics with a 50% acrylic blend demonstrated the greatest elongation across
both knitting densities, consistent with acrylic's inherent stretchability. Elevating
the knitting density typically diminished elongation for all fiber compositions, as
the tighter fabric structure restricted extensibility.

In contrast, the samples made with 100% merino wool exhibited the lowest
permanent deformation, underscoring their superior recovery and dimensional
stability.

The influence of knitting density and yarn composition on the mechanical
properties of the fabrics is analyzed through comparative visualizations in Figure 1
and Figure 2.

Pilling Resistance by Composition and Density

w

Density 340
. Density 350

~ w &

Pilling Resistance (1-5 scale)

-

o

Fig. 1. Bar chart comparing mean pilling resistance across compositions and
densities
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Stretchability vs. Knitting Density

Mean Elongation (%)
-
o

Knitting Density (courses/10 cm)

Fig. 2. Line graph showing mean elongation (%) versus knitting density for each
composition

These visualizations underscore the trade-offs between pilling resistance and
stretchability, emphasizing the need to balance these properties during fabric
design. While fabrics with higher density and merino wool content exhibit superior
pilling resistance, they tend to be less stretchable. Conversely, fabrics containing
acrylic blends demonstrate greater elongation but reduced pilling performance
[18,19]. Optimizing the design of double-layer knitted structures requires finding
the right compromise between these mechanical properties to meet the targeted
end-use requirements [18-20,12].

The key findings of this study demonstrate that yarn composition and
knitting density significantly impact the pilling resistance and stretchability of
double-layer knitted structures. Fabrics with higher density and more merino wool
fibers showed superior pilling resistance, while acrylic blends exhibited greater
elongation but less pilling performance. These insights can inform textile designers
and manufacturers in optimizing fabric properties to meet specific end-use
requirements.

Statistical analyses confirmed significant differences in pilling resistance and
stretchability across the tested fabric compositions. Samples with 100% merino
wool had significantly better pilling resistance than acrylic blends, while the acrylic
blended fabrics exhibited significantly greater elongation. These results validate the
substantial influence of fiber type and knitting density on the mechanical properties
of the double-layer knitted structures.

Discussion. The analysis shows that yarn composition affects pilling
resistance. Knitting density influences the stretchability characteristics [21,22]. The
results are comparable to previous studies on the tactile properties of woven fabrics
made from various staple fibers [22] and the mechanical behavior of knitted
structures used in composites.

The 100% merino wool fabrics exhibited the highest pilling resistance,
which can be attributed to the fiber's inherent crimp and surface roughness that
increases cohesion between fibers, preventing the formation of pills [18,19,23].

The smooth surface and reduced cohesion of acrylic fibers, on the other
hand, led to lower pilling resistance in the 50% acrylic blends.

This study investigated the effects of yarn composition and knitting density
on the mechanical properties of double-layer knitted fabrics, specifically focusing
on pilling resistance and stretchability. The findings reveal significant
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dependencies on both factors, offering insights into how the structural design and
material composition of fabrics influence their performance characteristics. Below,
the results are discussed in detail and compared with prior research.

The findings reveal that the pilling resistance of double-layer knitted fabrics
is significantly impacted by both the yarn composition and the knitting density.
Specifically, the samples composed of 100% merino wool demonstrated the
highest pilling resistance, achieving a mean score of 4.75 at a density of 350
courses per 10 cm. This can be attributed to the inherent cohesiveness of merino
wool fibers, which enables them to resist detachment under abrasive forces.
Conversely, the fabric blends containing 50% acrylic fibers exhibited lower
resistance to pilling, which can be attributed to the smooth surface and reduced
cohesion of acrylic compared to natural fibers.

Increasing the knitting density from 340 to 350 courses per 10 cm
consistently improved pilling resistance across all compositions. This aligns with
findings from previous studies [24], which have shown that higher knitting
densities create more compact and stable fabric surfaces, reducing the likelihood of
fiber entanglement and detachment that leads to pilling. For instance, [25] reported
that tightly knitted single-layer wool fabrics exhibited 20-30% greater resistance to
pilling compared to looser constructions.

In terms of stretchability, the results indicate that the 50% acrylic blended
fabrics demonstrated the greatest elongation, with over 6% extension under tensile
loading. This is consistent with the inherent extensibility of acrylic fibers, which
can undergo significant deformation before reaching their breaking point.
Conversely, the 100% merino wool samples exhibited the lowest permanent
deformation, underscoring their superior dimensional stability and recovery
properties.

However, it is noteworthy that even at lower densities, merino wool samples
outperformed other compositions, indicating that fiber composition plays a more
dominant role in determining pilling resistance. This reinforces findings by [26],
who emphasized the importance of natural fibers, particularly wool, in enhancing
surface stability.

The stretchability results highlighted the superior elongation properties of
fabrics containing 50% acrylic fibers, which achieved a mean elongation of
17.67% at a density of 340 courses per 10 cm. Acrylics inherent elasticity allows
for greater extensibility compared to natural fibers like wool. However, these
fabrics also exhibited the highest permanent deformation, indicating reduced
recovery and dimensional stability after stretching. This is consistent with the
findings of [27-31], who noted similar trade-offs in single-layer acrylic-wool
blends.

In contrast, fabrics with 100% merino wool displayed the lowest elongation
but superior recovery, as evidenced by the smallest permanent deformation
percentages. This suggests that while merino wool may limit the extensibility of
fabrics, it enhances their ability to maintain structural integrity after mechanical
stress. Such properties are desirable for applications where dimensional stability is
critical, such as technical textiles or high-performance apparel.

Overall, the results of this study provide valuable insights for textile
designers and manufacturers seeking to optimize the performance characteristics of
double-layer knitted fabrics. Fiber composition and knitting density should be
carefully considered to achieve the desired balance of pilling resistance and
stretchability, depending on the intended end-use applications [12,19,20,32].

365



Light Industry I. Jurinskaya,

Technologies I. Tashmukhanbetova P.359-370

The effect of knitting density on stretchability was also significant. Higher
densities (350 courses per 10 cm) generally reduced elongation across all
compositions. This reduction can be explained by the tighter fabric structure, which
restricts fiber mobility and limits overall extensibility. Similar trends were reported
by [12,33], who found that increasing density in knitted fabrics reduced elongation
by up to 15% while improving recovery properties.

However, the impact of density was less pronounced than that of fiber
composition, particularly for pilling resistance.

The novel contribution of this research lies in its focus on double-layer
knitted fabrics, which allow for the integration of diverse fiber properties. While
prior studies have largely concentrated on single-layer structures, this work
demonstrates the unique advantages and challenges of designing double-layer
textiles to achieve specific mechanical properties.

This research underscores the practical applications for textile design.
Merino wool fabrics are well-suited for durable end-uses such as outerwear, while
acrylic blends are more appropriate for stretchable garments like sportswear.
Achieving the optimal balance between pilling resistance and stretchability is
crucial, with dense natural fibers favoring robustness and synthetic blends
enhancing comfort. The innovative potential of double-layer textile constructions
lies in their ability to integrate complementary fiber properties to meet diverse
performance requirements.

To further develop this research, expanding the range of fiber compositions
and knitting densities could provide a more complete understanding of the factors
affecting mechanical properties. Additionally, evaluating the long-term durability
of these fabrics under real-world conditions, such as repeated washing and wear,
would enhance the practical relevance of the findings. Exploring other performance
attributes, like thermal insulation, air permeability, and moisture-wicking, would
allow for a more comprehensive assessment of double-layer textile structures.

The discussion highlights the significant influence of yarn composition and
knitting density on the mechanical properties of double-layer knitted fabrics. By
systematically evaluating these factors, this study provides actionable insights for
optimizing textile design to meet specific performance requirements. These
findings lay the groundwork for future innovations in high-performance textile
engineering, enabling the development of fabrics that balance durability, flexibility,
and comfort.

Conclusion. This study investigated the pilling resistance and stretchability
of double-layer knitted fabrics produced from natural and synthetic yarns.

1. This study systematically investigated the pilling resistance and
stretchability of double-layer knitted fabrics composed of natural and synthetic
yarns. The key findings are:

— 100% merino wool demonstrated the highest pilling resistance, achieving
a mean score of 4.75 at a knitting density of 350 courses per 10 cm. Fabrics
containing 50% acrylic fibers exhibited the greatest elongation, reaching a mean
value of 17.67% at 340 courses per 10 cm;

— Increasing knitting density consistently enhanced pilling resistance while
slightly reducing stretchability across all tested compositions. This highlights the
inherent trade-offs in fabric design, where durability and flexibility often conflict;

— The unique advantages of double-layer textile constructions were
apparent, allowing for the integration of complementary fiber properties to meet
diverse performance requirements.
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2. The research findings underscore the significance of customizing fiber
composition and knitting density to fulfill specific application requirements. High-
density fabrics containing natural fibers like merino wool are well-suited for
durable applications necessitating longevity and aesthetic appeal, such as outerwear
and upholstery. Conversely, acrylic blends, with their enhanced flexibility, are
more appropriate for stretchable garments like sportswear. These insights provide
actionable guidance for textile designers aiming to optimize fabric properties for
targeted end-use applications.

3. The unique construction of double-layer knitted fabrics allows for the
integration of complementary fiber properties. By utilizing distinct layers, these
fabrics can strike a balanced equilibrium between durability, flexibility, and
aesthetic appeal. This versatile design makes them a compelling solution for
addressing diverse performance requirements in the fashion and technical textile
sectors.

4. While the current study offers valuable insights, there are several
limitations that merit further investigation:

— Expanding the range of fiber compositions and knitting densities
examined would provide a more comprehensive understanding of the factors
influencing the mechanical properties of these fabrics;

— Assessing the long-term durability of the fabrics under real-world
conditions, such as repeated washing and wear, is essential to validate their
practical applications;

— Exploring additional performance attributes, including thermal insulation,
air permeability, and moisture-wicking, would enable a more holistic evaluation of
the double-layer knitted fabric structures. Future research could also investigate the
environmental sustainability of these fabrics, such as their biodegradability and the
life cycle impact of natural and synthetic fiber blends.

5. This study makes a significant contribution to the field of high-
performance textiles by providing a systematic analysis of double-layer knitted
fabrics, a relatively underexplored area. The findings establish a foundation for
optimizing textile design, supporting the development of fabrics that meet specific
functional and aesthetic needs. By bridging the gap between material science and
practical application, this research paves the way for innovative fabric solutions
that cater to evolving industry demands.
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N.M. OxypuHckaa?, U.b. TawumyxaH6etosa’
1Anmamel mexHonoz2uAnsiK yHUsepcumemi, Aamameoi K., Kasakcmax

TABUFU XIOHE XUMUANDIK KINTEPAEH XACANFAH EKI KABATTbl TOKbIMA
K¥PbIIbIMAAPADBIH MUNNTUHTKE TO3IMAINITT MEH CEPMIMAINITIH 3EPTTEY

AHpaTna. Tabufn KoHE XMMUANLIK KINTEPAEH KacanfaH eKi KabaTTbl TOKbIMa
KYPbINbIMAAPbIHBIH,  GU3MKANbIK-MEXaHUKanbIK  KacueTTepi  3eptrengi. [MuanuHrke
Te3iMmAinik KaHe cepnimainik KepcetkiwTepi OCT koHe BS cTaHAapTTapblHa calikec
YKYPri3inreH akcnepumeHTTep HerisiHae aHbIKkTanapl. byn KacueTTepre xintepAaiH Kypambl
MEH TOKbIMa TbIfbI34bIFbIHbIH, 3Cepi aHbiKTangbl. 100% MepMHOC KYHIHEH acanfaH
YArinepAiH NUANMHIKE eH *Kofapbl TE3IMAINIK KepceTKkeHi 6enrini 6onabl, 6yn KepceTkiw
350 KypcCTbIK, TbifbI34bIKTa 4,75 opTalwa 6anfa xeTTi. Cepnimainik cbiHaKTapbl KypambiHAA
50% akpwun 6ap KocnanapgapblH, €H Y/AKeH co3bliy KepceTKiwiH 340 KypcTbIK TbIfbI3AbIKTA
17,67% opTawa MIHMEH KAaMTaMacbl3 eTKEeHiH KepceTTi. TaawblK Kypambl, TOKbiMa
TbIFbI3AbIFbI  }KOHE 0/1apAblH,  MEeXaHWKasblK  KacueTTepi apacbiHAafbl  BannaHbIc
aHbIKTanabl. AnbIHFaH HaTUXKeENEpP eKi KabaTTbl TOKbIMA KypblbiIMAAPbIHbIH, AN3aNHAAPbIH
6enrini 6ip GyHKUMOHANABIK TananTapfa cal OHTaWIAHAbIPY YLWiH Heri3 60/bin Tabblnaabl.

TipeK ce3pep: eKi KabaTTbl TOKbIMA KYPbINbIMAAPbLI, MUANWHT, CEPRIMAINIK, TabuFn
XKIiNTep, XMMUANDBIK XKinTep, TOKbIMa TbIFbI3AbIFbl, TOKbIMA KacueTtTepi.
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U.M. OxkypuHckaa?, U.B. TawmyxaH6etosa’
LAnmamuHckuii mexHonozuveckul yHusepcumem, 2. Aamamsi, Kazaxcmax

WUCCNEAOBAHUE NUNJIMHTOCTOMKOCTU U PACTAXXUMOCTU ABYXCNOMHbIX
TPUKOTAXHbIX KOHCTPYKLIUIA, NPOU3BEAEHHBIX U3 HATYPAJIbHbIX U
XUMMUYECKUX HUTEN

AHHOTauMA. MN3yyeHbl bU3NKO-MeXaHMYEeCKMe  CBOWMCTBA  ABYXC/IOMHbIX
TPUKOTAXKHbIX KOHCTPYKLMM, M3rOTOB/MEHHbIX W3 HATypasibHbIX W XMMWYECKUX HUTEN.
MUANWHIOYCTOMYMBOCTE U PACTAXMMOCTb OMPeAensanCcb Ha OCHOBE 3KCMEPUMEHTOB,
npoBeAEHHbIX B COOTBETCTBUM C TpeboBaHuasmMM cTaHgapToB FTOCT u BS. YcrtaHoBneHo
B/MAHWE COCTAaBa HWUTEM W MAOTHOCTM BA3AHWMA Ha YKasaHHble cBoMcTBa. O6pasupl,
M3roToBfeHHble 13  100%  mepuHOCOBOW wepcTy, nokasanu HauBbICLUYIO
NUANNHIOYCTOMYMBOCTb, CpefHee 3HayYeHWe KoTopoh coctasuno 4,75 6anna npu
nnotHoctn 350 Kypcos Ha 10 cm. TecTbl Ha PacTAMMMOCTb NPOAEMOHCTPUPOBASIN, YTO
cmecu, copeprkawme 50% akpuna, obnagann HavbonblMM YAJMHEHMEM CO CPEAHUM
3HayeHuem 17,67% npu nnotHocTM 340 Kypcos Ha 10 cm. BbiABaeHa B3aMMOCBA3b MeXAY
COCTaBOM BOJIOKHaA, MJIOTHOCTbIO BA3aHUA U MEXaHWUYECKUMMU CBOMCTBAMM TPUKOTAMKHbIX
nonoteH. MNonyyeHHble pe3ynbTaTbl CO34at0T OCHOBY A8 ONTUMM3ALUN NMPOEKTUPOBAHUA
OBYXC/IOMHbIX  TPUKOTAXKHbIX  KOHCTPYKUWMM B COOTBETCTBMM C  KOHKPETHbIMMU
bYHKUMOHANbHBIMU TpeboBaHUAMMU.

KnioueBble cnoBa: [ABYXC/IOMHbIE  TPUKOTAMHblE  KOHCTPYKUMW,  MUANIUHT,
PaCTAXMMOCTb, HaTypasibHble HUTU, XMMUYECKUE HUTU, NNOTHOCTb BA3AHUA, TEKCTU/IbHbIE
CBOWCTBaA.
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