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This work provides a comprehensive overview of the current state of the art 

in the integration of natural fibers into textile sensors. As the demand for wearable 

technology and smart textiles continues to rise, the exploration of sustainable and 

biocompatible materials becomes imperative. Natural fibers, derived from sources 

such as cotton, silk, and agricultural waste, offer a promising avenue for the 

development of textile sensors. The review examines the advantages and 

challenges associated with the use of natural fibers in sensing applications, 

considering factors such as comfort, breathability, biocompatibility, and 

reusability. Furthermore, it explores recent advancements in material science and 

manufacturing techniques that have contributed to overcoming challenges and 

enhancing the performance of textile sensors. The article concludes by discussing 

the potential future directions and applications of natural fiber-based textile sensors 

in various industries, emphasizing their role in shaping the evolving landscape of 

wearable and smart textile technologies. 

In recent years, there has been a growing interest in the development of 

textile-based sensors, which combine the functionality of sensors with the comfort 

and flexibility of textiles. Textile-based sensors, offer unique advantages over 

traditional solid-state sensors and have the potential to revolutionize the field of 

sensing. They can be seamlessly integrated into garments, allowing for continuous 

and unobtrusive monitoring of various physiological and environmental 

parameters. Wang et al. [1] discussed the theoretical principles of textile-based 

strain sensors, including resistive, capacitive, and piezoelectric sensors. These 

sensors can be used for human motion detection and have potential applications in 

sports performance analysis and healthcare monitoring.  

In the past few years, there has been a growing interest in the development 

of textile-based sensors made from natural fibers. These sensors offer unique 

advantages such as flexibility, biodegradability, and biocompatibility. One area of 

research focuses on the use of natural fibers as conductive materials for flexible 

strain sensors. These fibers can be made conductive through processes like 

carbonization or compositing with conductive materials [2]. Souri and 

Bhattacharyya [3] produced conductive threads by coating flax fibers with 

graphene nanoplatelets and carbon black using novel ultrasonication method. 

These threads were then used to produce wearable, stretchable and durable strain 

sensors. In another study, a sensor yarn based on natural sisal yarn impregnated 

with PVA polymer and coated with PEDOT:PSS polymer as an electroconductive 

sheath was investigated. The primary aim of the study was explained as the 

development of the sensor yarns. In the future, it is planned to create textile 

https://www.sciencedirect.com/author/55813436400/debes-bhattacharyya
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surfaces with sisal sensor yarns by using different textile technologies and examine 

the mechanical behavior of these surfaces [4].  

Although textile-based sensors have a wide application area and increasing 

popularity, one of the most important criteria for future e-textiles will be the use of 

natural materials. For this reason, sustainable materials or production methods 

have been preferred in many studies conducted in recent years. Ferreira et al. [5] 

used Ag NPs to coat jute fibers using the Ultraviolet photoreduction method and 

polyethylene glycol as reductants and stabilizers as two different sustainable 

methods. Jagadeshvaran et al. [6] also used iron titanate obtained from ilmenite 

sand, a sustainable and natural resource, together with MWCNTs to coat cotton 

fabric for EMI protection. In addition to being used in sensor production by 

coating conductive material, most plant-based fibers, including cotton, jute, banana 

and bamboo, show high dielectric properties due to the abundance of free hydroxyl 

groups in their structures that provide polarity. Therefore, they can be used as 

dielectric layers in capacitive sensors [7]. 

The hygroscopic and anisotropic properties of natural fibers are thought to 

be limiting in sensor applications. However, these features have been combined 

with 3D printing technologies and started to be used in the development of 

programmable materials. For example, the hygroscopic property of wood fiber 

enables the structural transformation of composites produced with this fiber in 

response to environmental changes such as temperature, humidity and light 

radiation. The integrated anisotropic cell wall structure and 3D printing patterns 

enable precise control over the directions and degrees of deformation, called 

curling. In a study by Correa et al. [8], 3D printed wood composites showed 

programmed curling after exposure to water vapor, in accordance with the planned 

design of the composites. This curling behavior was found to be completely 

reversible over 30 cycles with no change in the curling interval.  

Nowadays, instead of fibers obtained from traditional sources, natural 

fibers obtained from agricultural wastes also attract attention. Agricultural waste 

fibers offer several advantages, including their abundance, low weight, 

biodegradability, and renewable nature. These fibers can be used as reinforcing 

materials in polymer composites, providing enhanced mechanical properties to the 

sensors. For example, rice husk, a byproduct of rice milling, has been explored as a 

filler material in reinforced polymer composites [9]. The use of agricultural waste 

fibers not only provides a sustainable solution for waste management but also 

contributes to the development of eco-friendly sensor materials. Researchers have 

investigated various agricultural waste fibers for sensor applications. Pineapple 

leaf fibers (PALF), derived from pineapple leaves, have been processed and used 

to reinforce natural rubber in sensor development [10]. The incorporation of PALF 

in natural rubber composites enhances their mechanical properties, making them 

suitable for sensor applications. Additionally, the repurposing of agricultural waste 

biomass, such as banana plant residual biomass, has been explored for fiber 

production [11]. Fibers obtained from agricultural waste are generally added to the 

matrix structure as a reinforcer in sensor production. However, over time, studies 

on spinning yarn from these lignocellulosic fibers are increasing. In this way, 
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instead of being used only as reinforcement in composites, fibers obtained from 

agricultural waste can be spun into yarn (Fig.1) and then turned into textile 

surfaces with different textile technologies to be used for strain and piezo sensors. 

These fibers can be used in the fabrication of sensors, contributing to the circular 

bioeconomy and sustainable utilization of agricultural waste. 
 

  

a b 

Fig. 1. Novel yarn with recycled PES/Tomato fibers as option for sensor production: 
 a) tomato fiber; b) rPET/tomato yarn 

 

Despite the advancements in textile-based sensors, there are still challenges 

that need to be addressed. The complex manufacturing processes of textile sensors 

can limit the creation of free-form sensor designs [12]. Challenges associated with 

producing textile-based sensors from fibers produced from agricultural waste 

include the need for conductive fibers with excellent electrical conductivity and 

stability against external deformation. These challenges encompass the 

heterogeneous nature of natural fibers, marked by variations in cell wall structure, 

composition, and geometry, resulting in a broad range of different fiber quality. 

Additionally, natural fibers exhibit relatively lower mechanical properties, 

hydrophilicity causing compatibility issues and a tendency to aggregate in 

hydrophobic polymer matrices, high water absorption, low thermal stability, and 

complexities in processing into yarns and fabrics compared to glass fibers [13]. 

Recent progress in process and product innovation, particularly in fiber processing 

and modification, have made significant strides in addressing some of these 

challenges. Ongoing enhancements in the performance of sensors made from 

agrēcultural waste fibers are expected to propel the global demand for these sensors 

and broaden their applications. 
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In light of the ongoing COVID-19 pandemic, there has been a noticeable 

shift in consumer behavior towards prioritizing health and safety measures. This 

has led to an increased emphasis on transparency and the promotion of eco-

friendly and sustainable textiles. As people become more health-conscious, they 

are also becoming more aware of the benefits of organic and recycled textiles, 

which is further fueling the growth of these markets [1-3]. It is essential that we 

continue to prioritize health and safety measures while also working towards a 

more sustainable future. By doing so, we can contribute to a healthier world and a 

more sustainable future for generations to come. 

Organic production, as outlined in Council Regulation (EC) No834/2007, 

embodies a holistic system of farm management and production [4]. This system 

integrates optimal environmental practices, emphasizes biodiversity, conserves 

natural resources, upholds high animal welfare standards, and aligns with 

consumer preferences for products made using natural substances and processes. 

Organic production caters to a specific market demand for organic products and 

contributes to environmental protection, animal welfare, and rural development. 

Focusing on the cultivation of organic cotton is an excellent way to support 

agricultural practices that are restorative and regenerative in nature. By doing so, 

we can reduce the risks associated with agronomy, environmental factors, and 

health concerns. It is important to keep in mind, however, that there are certain 

limitations associated with this approach, such as the high amount of manual labor 

required and increased production costs. Despite these challenges, it is critical that 

we prioritize the rebuilding of soil health, improving water cycles, and 

safeguarding biodiversity both above and below the surface of the earth on our 

"working lands" for the betterment of our future. This approach is an essential 

component of the nature-based solutions that account for more than 30 percent of 

the solutions to climate change [2, 5]. 

The cultivation of organic cotton is characterized by a farming approach that 

rigorously abstains from employing chemical fertilizers, pesticides, and 

pharmaceuticals. This farming methodology adheres steadfastly to stringent 

standards encompassing environmental, social, and economic sustainability, as 

clearly depicted in Fig. 1. Fundamentally, organic cotton production revolves 

around the fundamental principle of refraining from utilizing genetically modified 

organism (GMO) seeds, synthetic fertilizers, herbicides, pesticides, and chemicals 

for defoliation. Equally significant is the meticulous avoidance of any treatment 

involving fungicides or insecticides on seeds during the production phase, a crucial 

aspect depicted in Fig. 1.  Organic cotton is a pivotal component of the ongoing 

journey towards a more transformative and responsible future [6, 7]. 
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Fig. 1. The main criteria for the cultivation of organic cotton 

 

The production of organic cotton is subject to rigorous guidelines, which 

results in lower yields and higher prices when compared to conventional cotton 

production that employs chemical pesticides. Despite facing these challenges, there 

has been a noticeable global increase in organic cotton production. However, it is 

disheartening to observe that organic cotton contributes only a meager 1.4% of the 

worldwide cotton harvest, according to the 2020/21 Preferred Fiber & Materials 

Market Report 2022 by Textile Exchange, which has a 24% share [8]. This 

percentage falls short of what was expected. 

The cultivation and production of cotton entail significant resource 

utilization and can have detrimental impacts on both the environment and public 

health. The process necessitates the use of water, energy, and chemicals, which can 

result in pollution of local wastewater systems. The final phase of cotton 

processing, in particular, poses a significant environmental threat due to the high 

levels of solids, elevated temperatures, and substantial quantities of pollutants 

involved.  

The production of cotton is heavily reliant on the use of pesticides, which 

are highly toxic chemicals that include nerve agents and neurotoxins. In 

comparison to other crops, cotton production occupies a small percentage of the 

world's agricultural land, yet it consumes a significant amount of insecticides and 

herbicides worldwide. Specifically, insecticides account for 16% of the total usage, 

while herbicides make up 7% [9]. These chemicals pose a significant threat to 

human health, and they can remain present in the final textile product, posing 

potential harm to users. Moreover, the transportation stages involved in cotton 

production contribute to environmental damage, including energy, water, and 

chemical consumption. It is essential to consider these factors when evaluating the 

sustainability of the cotton industry. 

Engaging in organic cotton cultivation represents a substantial opportunity 

to make a profoundly positive impact on the environment. A key factor in 

achieving this is the steadfast avoidance of synthetic chemicals at every stage of 

the production process. This deliberate omission of chemicals plays a pivotal role 

in significantly reducing the overall carbon footprint. Notably, the decision to steer 

clear of chemical usage can lead to a remarkable reduction in CO2 emissions, 
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achieving an impressive range of 46-50%. This compelling fact is supported by the 

insightful data presented in Fig. 2. Moreover, organic cotton farming has the 

potential to foster a healthier ecosystem for cotton cultivation. It also contributes to 

carbon sequestration by either absorbing or reducing CO2 from the atmosphere. 

These advantages underscore the value of organic cotton farming as a meaningful 

investment for individuals committed to environmental preservation. Importantly, 

the main characteristics that define the production of organic cotton are a 91% 

reduction in water consumption, a 62% decrease in energy demand, and a 26% 

reduction in soil erosion. These metrics further reinforce the environmentally 

sustainable attributes of organic cotton cultivation [5, 9]. 
 

 
Fig. 2. The main advantages of organic cotton production 

 

When it comes to cultivating cotton in dry regions, a substantial amount of 

water is required for irrigation purposes. However, conventional cotton farming 

practices tend to consume 64% more blue water compared to organic cotton. This 

disparity in water usage can lead to groundwater depletion and chemical pollution, 

which can have adverse effects on the environment and human health. In contrast, 

organic cotton is grown on small-scale farms that rely solely on rainwater for 

irrigation. This farming method promotes healthy soil, which can retain water 

more effectively, resulting in a remarkable decrease in water usage of up to 91%. 

This approach not only conserves water resources but also helps to maintain a 

sustainable environment for current and future generations [5, 9].  

The practice of producing organic cotton has numerous benefits that 

promote environmental sustainability, social responsibility, and the well-being of 

individuals and communities. These benefits include: 

1. Environmental sustainability: Organic cotton farming eliminates the use 

of synthetic pesticides and fertilizers, which reduces pollution and improves soil 

quality. 

2. Reduced water consumption: By eliminating synthetic pesticides and 

fertilizers, organic cotton farming helps reduce pollution and improve soil quality, 

which in turn leads to reduced water consumption. 

3. Biodiversity conservation: Organic farming practices support a healthier 

ecosystem by avoiding harmful chemicals that can adversely affect biodiversity 

and wildlife. 
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4. Improved health for farmers and communities: By avoiding exposure to 

toxic chemicals, farmers and their communities experience enhanced health and 

safety. Additionally, organic cotton products are safer for consumers, especially 

those with allergies or sensitive skin. 

5. Climate change mitigation: Organic farming methods sequester more 

carbon in the soil, which helps mitigate climate change by reducing greenhouse 

gas emissions. 

6. Increased consumer demand and market growth: As more consumers look 

for sustainable and eco-friendly products, the market for organic cotton products is 

growing. 

7. Long-term sustainability and resilience: Organic farming fosters 

sustainable practices that ensure the long-term viability of farms, allowing them to 

thrive for future generations. 

By following these criteria and benefits, the production of organic cotton 

supports a more sustainable and responsible approach to cotton cultivation and 

textile production. 
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Natural dyes have gained importance as a non-toxic alternative of synthetic 

dyes. This research explores the potential of utilizing sawdust waste from the 

timber industry as a natural dye for cotton fabrics coloration. To enhance its 

durability, metal mordants were employed. The exhaust method was utilized for 

pre-treatment and dyeing processes. Standard techniques were employed to assess 

various properties including color fastness to wash, water, perspiration, saliva, 

rubbing, light and color strength (K/S). The results indicate that sawdust waste can 

be used as a natural dye for eco-friendly fabric dyeing. 

Researchers are constantly searching for new plant sources that can 

produce natural dyes and pigments, aiming to address the environmental concerns 

associated with synthetic/organic dyes. By utilizing waste materials, the textile 

industry not only reduces waste but also promotes sustainability in everyday textile 

production. While there have been some studies on using mahogany sawdust and 

seeds to color cotton, silk, polyester, and non-woven fabrics [1-3], there is a lack of 

research on cotton coloration using bio-waste from timber industry and improving 

color fastness properties with metallic mordants. This study examined the 

interaction between dye and fiber by assessing color fastness to various factors 

such as wash, water, perspiration, saliva, rubbing, and light.  

 
Table 1 ï Various color fastness properties of dyed fabric 

Color fastness to wash 

Sample types Change in 

Color 

Staining in color 

Acet

ate 

Cott

on 

Nylo

n 

Polyest

er 

Acr

ylic 

Woo

l 

Dyed fabric 3 4 4-5 4-5 4-5 4-5 4 

Alum treated dyed fabric 3-4 4 4-5 4-5 4-5 4-5 4 

Copper treated dyed fabric 3-4 4 4-5 4-5 4-5 4-5 4 

Color fastness to perspiration (acid) 

Dyed fabric 4 4 4-5 4-5 4-5 4-5 4 

Alum treated dyed fabric 4 4 4-5 4-5 4-5 4-5 4 

Copper treated dyed fabric 4 4 4-5 4-5 4-5 4-5 4 

Color fastness to perspiration (alkali) 

Dyed fabric 4 4 4-5 4-5 4-5 4-5 4 

Alum treated dyed fabric 4-5 4 4-5 4-5 4-5 4-5 4-5 

Copper treated dyed fabric 4 4 4-5 4-5 4-5 4-5 4 

Color fastness to water 
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Dyed fabric 4-5 4 4-5 4-5 4-5 4-5 3 

Alum treated dyed fabric 4-5 4 4-5 4-5 4-5 4-5 4 

Copper treated dyed fabric 4-5 4 4-5 4-5 4-5 4-5 4 

Color fastness to saliva 

Dyed fabric 4 4 4-5 4-5 4-5 4-5 4 

Alum treated dyed fabric 4 4 4-5 4-5 4-5 4-5 4 

Copper treated dyed fabric 3 4 4-5 4-5 4-5 4-5 4 

Color fastness rubbing Light 

fast- 

ness 
 

Dry rubbing  
Wet rubbing 

Dyed fabric 4 3-4 2-3 

Alum treated dyed fabric 5 4-5 3 

Copper treated dyed fabric 5 4 3 
 

Table 1 presents the color fastness properties of dyed fabric using bio-waste 

extracts. The findings demonstrate that the color fastness properties of the majority 

of the dyed samples were excellent in terms of color staining and color change. 

However, the sample dyed without metal treatment had a poor rating for light 

fastness, whereas the other samples showed a rating of 3, indicating a slight 

enhancement in light fastness due to the interaction between dye, mordant, and 

fiber [4]. 
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2

 TLAR "Textile-TEST" 

 

In the conditions of a full-scale war in Ukraine, it is important to ensure 

reliable protection of the hands of military personnel of combat vehicle crews [1]. 

Since the threats of damage to the hands from various harmful factors are often 

simultaneous, it is important to provide protection against each of the possible 

injuries. In most cases, products are given protective properties by applying a 

protective coating to the palm part. It is possible to simplify the process of creating 

this personal protective equipment if the protective properties are provided by 

choosing the appropriate raw materials for their manufacture and the weaving 

structure. It is possible to form functional layers from several types of raw 

materials that have protective properties against various types of hazards. 

For the experiment, samples of knitted materials produced by interweaving of 

plains on a two-thread flat knitting machine PA-8 from three types of raw 

materials (sample 2 ï meta-aramid (MA) yarn, sample 3 ï para-aramid (PA) 

threads, sample 4 ï high-molecular polyethylene (PE)) with different thread 

lengths in the loop were developed. To ensure dual functionality (simultaneous 

protection against mechanical damage and fire), single-layer and double-layer 

samples are formed. For the outer layer of two-layer samples, which will be in 

direct contact with an open source of flame and provides protection against various 

types of dangers (puncture, cut), a knitted material made of high-strength 

polyethylene (samples 5 and 6) or para-aramid threads is used (samples 7 and 8). 

The inner part, which will provide protection against fire and increased thermal 

effects in the personal protective equipment, is a knitted material made of fire-

resistant yarn made of meta-aramid fibers. Also, on the 7th gauge glove machine 

[2], knitted samples were prepared in the form of a product of a given shape, which 

is the area of the beginning of the glove in the area of the fingers, produced by 

plated weaving (sample 1). A para-aramid thread was used as a plating (covering) 

thread, and a yarn made of meta-aramid fibers was used as a soil thread. The fire 

resistance test of a knitted sample of a given shape was carried out with a vertical 

position of the burner, which ensured the direction of the flame to the edge of the 

sample. The flame exposure time was 10 seconds [3] for all types of samples.  

In accordance with DSTU EN ISO 15025:2016 [4], endurance to a single 

action of fire is established. Knitted material with PE threads (sample 4) has a 

residual burning time of 40 s, a hole measuring 75x45 mm is formed at the point of 

contact of the sample with the flame. Two-layer packages of knitted materials, the 

outer layer of which is formed from PE threads, and the inner layer from MA yarn 

(samples 5 and 6, which differ in the density of the knitting of the layer from fire-

resistant raw materials) turned out to be less effective in providing protection 

against the action of flames due to the destruction of the outer layer. As a result of 
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the flame, the layer of knitted material with PE threads burns, reaches the upper 

edge of the sample in 1 min 35 s and as a result is completely destroyed. 

Drops formed from the burning of high molecular weight polyethylene fall 

on the inner layer of the MA yarn sample, which leads to charring of the inner 

layer. The flame penetrates the inner layer of a two-layer package of knitted 

materials in 40 seconds of residual burning. It was found that the fire resistance of 

packages of materials with a front layer of high molecular weight PE threads is 

affected by the knitting density (change in the length of the thread in the loop) of 

the inner layer of fire-resistant yarn based on MA fibers (5-6 samples). Smaller 

flame spread and destruction of the inner layer of MA yarn under the influence of 

droplet formation due to the burning of PE threads can be achieved if the density 

of its knitting is reduced. This should be taken into account when forming a 

functional package of knitted materials for a means of personal protection, the 

outer layer of which will provide high resistance to mechanical damage (puncture, 

cut, etc.) and at the same time will prevent damage to the human body due to 

elevated temperature effects.  

The best result in terms of flame protection can be achieved in the case of 

using a two-layer package of materials, in which a knitted material with PA threads 

is used as an outer layer, and a knitted material with MA yarn is used as an inner 

layer. There are also positive results in the case of using platinized weaving, where 

PA thread is used as the plating thread, and MA yarn is used as the ground thread. 
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Taking into account the potential impact of textile finishing on the 

environment and human health, recent publications have emphasized the 

development of halogen-free and formaldehyde-free compositions. In this regard, 

biosourced flame retardant and antimicrobial agents combine high flame retardant 

and antimicrobial properties with low environmental impact. In this work, phytic 

acid is studied as a biologically based fire retardant due to the presence of a high 

phosphorus content in it, while at the same time exhibiting antimicrobial 

properties. Polyhexamethylene guanidine phosphate, in turn, is an effective and 

environmentally friendly antimicrobial agent, and the presence of the nitrogen 

element contributes to the creation of phosphorus-nitrogen synergism necessary to 

increase the fire resistance of fabrics. 

Therefore, the goal of this work is to improve the antimicrobial and flame 

retardant properties of textile material based on the principles of ñgreen 

technologiesò using environmentally friendly substances that can provide the flame 

retardant function of textile material due to phosphorus-nitrogen synergism, as 

well as increase its antimicrobial properties. 

Phytic acid (PhA) and polyhexamethylene guanidine phosphate (PHMG-p) 

have been investigated as functional substances capable of providing a complex 

finish to fabrics and imparting both antimicrobial and flame retardant properties. 

Blended cotton-polyester fabric was treated with an aqueous solution with the 

addition of citric acid (CA), which improves the solubility of PhA in water and 

increases the carbon residue during the combustion of the fabric. The tricarboxylic 

acid addition also provides cross-linking with the ïOH groups of the cellulose 

component of the fabric. After impregnation with the finishing composition, the 

textile materials were pressed on a laboratory padder, dried at a temperature of 

80ÁC, followed by heat setting at a temperature of 120ÁC for 5 minutes. 

The fire resistance test of the fabric sample treated with the studied 

composition showed that the charring height after exposure to a flame for 15 

seconds was 6.5 cm. At the same time, treated sample is characterized by the 

intumescent nature of the fabric behaviour during combustion. There was no 

residual burning of the fabric after removal from the fire. The absence of drop 

formation of the polyester component of the fabric was also noted. 

Phosphorus-containing compounds, which include the biomacromolecule of 

PhA, are thermally decomposed to POÅ, which can block combustion, although HÅ 

and HOÅ are formed when the matrix combustion is extinguished. On the other 

hand, phosphorus-containing compounds can catalyse dehydration and 

carbonization reactions containing ïOH groups [1]. The condensed phase 

mechanism based on the use of PhA is further enhanced by the inclusion of 

PHMG-p containing nitrogen. 
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When the system is functionalized with nitrogen-containing compounds, 

mechanisms of gas-phase and intumescent action are observed through the release 

of NH3 during combustion. During the decomposition of the nitrogen-containing 

agent, a gas barrier of ammonia is formed above the surface of the substrate, which 

impedes the access of oxygen and inhibits the oxidation of carbon in the gas phase. 

Phosphorylation of cellulose is catalysed by nitrogen-containing molecules through 

the intermediates PN, CO2, NH3. It was shown in [2] that the formed carbon layer 

and the formed dense framework in this case may contain POP, POC, PNC bonds. 

The results of thermal analysis it was found that the mass fraction of residue 

of the textile material treated with composition containing PhA and CA is 4.82% 

and 5.07% in the case of the addition of PHMG-p. The coke residue of the initial 

cotton-polyester fabric at a temperature of 700ÁC was 1.7%. 

Given that textile materials are used in everyday life, transport and other 

public places, determining the effectiveness of antimicrobial treatment to inhibit 

bacterial pollution of air microflora is of great importance. This method is one of 

the simplest and fastest methods for studying air microflora and is used for 

comparative analysis of bacterial environmental pollution. For inoculation of 

microorganisms from the microflora of the environment, Petri dishes with 

solidified agar were left in an open space in a room for 15 min. Fabric samples in 

the form of a round disk were placed in a Petri dish on the surface of air-inoculated 

agar, covered, placed in a thermostat for incubation for 72 hours at a temperature 

of 38ÁC. The antimicrobial properties of textile materials were determined by 

analysing the diffusion of a fabric disk. The results of the study showed that the 

initial fabric is characterized by high bacterial contamination, the absence of an 

inhibition zone around it, and the development of various microflora inoculated 

from the air. Composite treatment shows a significant zone of growth inhibition of 

pathogenic microflora, that is observed even after the first washing. After the fifth 

washing, the quality of the antimicrobial treatment decreases, but still, at a distance 

of 1 ï 2 mm around the sample, the maximum amount of microflora is suppressed. 

The zone of inhibition formed around textile samples treated with PHMG-p and 

biological PhA confirms the effectiveness of the antimicrobial treatment against a 

variety of airborne bacteria. 

Thus, as a result of the study, it was proven that the composition containing 

phytic acid and polyhexamethylene guanidine phosphate, due to the high content 

of phosphorus and nitrogen, gives the cotton-polyester fabric flame retardant and 

antimicrobial properties. 
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PSYCHOLOGICAL COMFORT OF REHABILITATION GARMENTS  
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Khmelnytskyi National University 
 

The study is devoted to an analytical review of the current development in 

the design of adaptive rehabilitation garments to improve the process of 

psychological adaptation of people (military and civilians) with traumatic limb 

injuries. The need to design adaptive clothing for people with lost limbs has been 

determined to increase a person's independence, create and maintain physical and 

psychological comfort, and ensure successful rehabilitation [1, 2, 4].  

The psychological properties of textiles are of particular importance in 

improving the process of psychophysiological adaptation of people with traumatic 

limb injuries. At the same time, the fabric's colour plays a primary role, as does the 

competent use of harmonious colour combinations [3, 4]. This makes it possible to 

adjust a person's emotional state and support the level of psychological comfort 

when designing adaptive clothing [3]. 

Based on the analysis of the material in the field of the influence of colour 

on the psychological and physical state of a person [3, 4] and based on the results 

of marketing research [1-5], recommendations were made for choosing the main 

and additional colours of adaptive rehabilitation clothing at the hospital and post-

hospital stages (Table 2).  
Table 1. Colours and combinations of colours recommended for the adaptive 

rehabilitation clothing production (fr agment) 
Primary/secondary 

colour of clothing 
Description of the therapeutic effect of colour at the hospital and post-hospital stages Recommended 

department at the 

hospital stage 
Green, blue, blue / 

Yellow, orange 
Blue and blue are effective for pain in the joints, inflammatory processes, heart 

failure of the contractile function of the myocardium, increased blood pressure, 

reduced pain, and sensitivity. Green stabilises blood pressure, normalises the activity 

of the cardiovascular system, positively affects the nervous system, and eliminates 

tension in blood vessels. Yellow and orange harmoniously combine with green and 

blue, weakening blue's side effects (feelings of longing for cold). 

Neurological 

Blue, green / 

Yellow 
Blue: soothes, has a bactericidal effect, and promotes rapid scarring and wound 

healing. The combination of blue and yellow colours does not inhibit volitional 

processes and thinking. Green normalises blood pressure, stabilises emotions, and 

has a weak pain-relieving effect. 

Traumatic 

 

 
Fig. 1. Visualisation of the process of developing a harmonious project colour image 

of a clothing model 
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Fig. 2. Experimental samples of prints for adaptive garments 

 

Based on theoretical studies of existing varieties of adaptive products, the 

most rational structural and technological solutions of the constituent elements of 

adaptive rehabilitation shoulder and lumbar products were systematised. An 

information database was formed for their informed choice for people with 

traumatic limb injuries. Based on research in the harmonisation of colour 

relationships, considering the emotional and psychological impact on consumers 

with traumatic limb injuries, a database and recommendations for using 

harmonious colour combinations in adaptive rehabilitation clothing at the hospital 

and post-hospital stages have been developed. The new model sketches of adaptive 

shoulder and waist products in the Sport-casual style for such consumers are 

proposed, considering everyday use and the needs of aesthetics, ergonomics and 

socialisation. Further research aims to produce experimental samples of adaptive 

products according to the provided sketches in the conditions of the Ukrainian 

brand ARTY Sport. 
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ARTIFICIAL INTELLIGENCE TOOLS   

FOR CREATING A CLOTHING COLLECTION  
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Khmelnytsky National University 
 

Artificial intelligence is advancing rapidly and is currently extensively 

employed across diverse sectors, fashion included. From crafting clothing designs 

to predicting consumer preferences, AI is revolutionizing the processes of fashion 

production, sales, and consumption. Through its capacity to scrutinize vast datasets 

and discern patterns, AI is introducing novel possibilities for designers, retailers, 

and consumers. 

Research in artificial intelligence is concentrated on formulating algorithms 

capable of addressing intricate problems, drawing logical conclusions, and 

emulating human reasoning. In the fashion industry, AI is already widely applied 

in several capacities, encompassing:  

-  Trend prediction and procurement. 

-  Merchandising and analysis. 

-  Product design and development. 

-  Styling and visual merchandising. 

-  E-commerce. 

-  Retail operations. 

-  Work schedule optimization. 

-  Multichannel shopping. 

-  Content generation, among other areas. 

Artificial intelligence holds significant potential within the fashion industry 

to enhance efficiency, devise personalized offerings, foster sustainable production, 

and mitigate adverse environmental impacts. AI-driven fashion concepts are 

becoming increasingly prevalent as technology evolves and ongoing research 

explores the applications of successive generations. 

Over the past six months, with ChatGPT, Lensa AI, Midjourney, Stable 

Diffusion and Dall-E entering the scene, so-called generative AI software has 

exploded. Several leading brands in the fashion industry have taken advantage of 

this trend, although so far they have limited the use of such applications mainly to 

communication purposes. 

Modern AI-enabled generators are widely used to optimise product 

industrialisation, as well as sales and customer experience. However, there is very 

limited use of AI tools for the design process. In 2020, the Covid-19 pandemic 

gave a boost to digitalisation, and AI technology has advanced even further. 

The problem of the creative concept (the main idea, the semantic orientation 

of the goals and objectives of the design) occupies a central place in the problems 

of modern design. While the fashion sector has traditionally relied on manual 

design, AI-based solutions offer new ways to support production. From using 

images of previous collections and customer data to generate new design ideas to 

https://www.scopus.com/affil/profile.uri?afid=60021463
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tracking current trends, AI is proving to be an invaluable tool where physical labor 

is not possible.  

Models created with the help of artificial intelligence impress with their 

realism and can be customized to the specific needs of the brand. AI fashion model 

generators are revolutionizing the fashion industry, making it more inclusive, 

efficient and cost-effective.  

In the classical approach, the creation of clothing sketches was carried out 

by the designer manually on paper. Later, graphic editors such as Adobe 

Photoshop, Adobe Illustrator, ʉorelDRAW and others began to be used [1].  

Unlike traditional algorithms, neural networks are not programmed in the 

usual sense, but are formed according to the tasks, which is the main advantage of 

this type of artificial intelligence. A neural network can detect complex 

dependencies between input and output data, and find and perform generalizing 

actions. 

The process of creating a collection of clothing models using different types 

of neural networks has its own peculiarities. In general, the process of creating a 

clothing collection consists of the following stages: 

- Choosing the theme (idea) of the collection (setting the task, forming the 

concept and design image); 

- Creating a visual mood board; 

- Creating a textual description - a prompt - a short textual instruction that 

helps artificial intelligence to correctly perform a human task; 

- Registration in the relevant neural network, creation of an account Ÿ Work 

in the neural network; 

- Generating a collection Ÿ Editing if necessary Ÿ Uploading a satisfactory 

result. 

To achieve an optimal result, you should enter the neural network with a 

ready-made idea, a ready-made prompt, and ready-made visual referents [2].  

The number of generations depends on the level of compliance of the final 

result with the author's intentions. From a number of generations, we select the 

most successful option and upload it as the final one.  

The desired result, which largely corresponds to the intention of the author 

of the collection, is shown in Fig. 1. 
 

 
Fig. 1. Collection of women's jacket models adjusted and generated by Leonardo.Ai  

 

AI generators help fashion designers in many aspects of the creative 

process, making it more efficient and innovative by creating new product designs 

based on different parameters and styles. Fig. 2 shows an example of obtaining 
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possible variants of one model from a previously designed collection by generating 

a reference (a graphical representation of the model) and a prompt with details of 

individual structural elements. 
 

 

 

 

 

 

Fig. 2. Variants of the model of the women's jacket, generated with the help of the referent 

and prompt with the detailing of structural elements  
 

It is advisable to use different types of neural networks at different stages 

of work. Namely:  

- at the stage of developing the concept of the collection - neural networks 

for working with text such as ChatGPT, Inferkit, Talk to Books, BLOOM, 

Namelix, smodin.io, etc; 

- at the stage of translating the prompt into different languages - artificial 

intelligence translators such as DeepL, Google Translate, iTranslate, Microsoft 

Translator, Reverso Translate and Dictionary, SeamlessM4T, etc; 

- at the collection generation stage, neural networks for working with 

images such as Midjourney, Leonardo.ai, Stable Diffusion, Dall-E 2, NightCafe, 

Gaugan, Images.AI, etc. 

Thus, there is a different type of neural network for each type of activity, 

each of which has its advantages and disadvantages. 

From the analysis of the presented images (Figs. 1,2), it follows that a 

significant part of the generated details of a women's jacket are unique and 

original. Among these elements, the top of the sleeve, collar, lapels, fastener and 

others stand out the most. They have the potential to be used in the creation of an 

author's fashion collection, giving it a unique character and aesthetic 

sophistication. 

However, certain elements of the products require further development to 

meet a number of technical and aesthetic requirements. This may include 

optimising the design, additional material processing or taking into account 

functional features. Another important aspect is the interaction of each part in the 

context of the overall composition of the product. 

The most important factor in shaping the final result is the author's 

professionalism, experience and creativity. The successful combination of these 

elements guarantees the creation of a unique and promising fashion collection that 

will impress with its originality and sophistication. This approach will not only 

highlight the designer's talent, but also ensure recognition and success in the 

modern fashion world. 
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The result of developing sketches of the generated models of women's 

jackets is presented on Fig. 3. 

  

 

 

 

 

Fig. 3. Technical sketches of the generated models of women's jackets 
 

Thus, the use of artificial intelligence generators to create clothing 

collections or any light industry products has a number of positive aspects and 

advantages: 

- Creative inspiration and choice of ideas: AI generators can provide 

designers with new, unexpected and creative ideas; 

- Increased productivity: AI generators can automate some routine tasks, 

such as generating prototypes, design options, data and trend analysis; 

- accelerating the development process: AI generators can speed up the 

collection development process by reducing the time required to generate ideas, 

prototypes and design options; 

- Personalisation: AI generators can help create personalised products, 

taking into account the unique preferences and needs of each customer. 

The successful use of AI depends on the designer's ability to interact 

effectively with these tools and adapt their results to their creative needs and 

market requirements. 

 

References 

1. Slavinska A.L. Innovatsiini tekhnolohii modulnoho proiektuvannia 

konstruktyvno-unifikovanykh riadiv stabilnoho asortymentu / A.L. Slavinska, V.V. 

Mytsa // Industriia mody. ï 2021. ï ˉ2. ï ʈ. 34-42. 

2. Riabchykov M. Formuvannia kontseptsii dyzainu odiahu za dopomohoiu 

shtuchnoho intelektu / M. Riabchykov, V. Mytsa, A. Movchaniuk // Visnyk 

Khmelnytskoho natsionalnoho universytetu. Tekhnichni nauky. ï 2023. ï ˉ 4 

(323). ï P. 298-302. DOI 10.31891/2307-5732-2023-323-4-298-302. 

 



 

 35 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

UDC 687 

THE INNOVATION CONCEPT OF LAMPUNG TAPIS CLOTH  

L. HARTONO1, GUNTUR2, RUSTOPO3, B. SETIYONO4 
1Universitas Sebelas Maret Surakarta, Indonesia 

2,3,4Intitut Seni Indonesia Surakarta, Indonesia  
 

Abstract. Tapis cloth is a Lampung traditional craft with aesthetic value and 

unique products, motifs, and manufacturing techniques, then it has the potential to 

be developed as an economic commodity. The main objective of this study is to 

formulate a concept of tapis cloth innovation based on its distinguishing features. 

The study was descriptive qualitative with grounded theory. Informants, events, 

and documents were all used as research data sources. Data were collected through 

interviews, observation, and document analysis. The collected data were 

interactively examined through selection and coding, data categorization, data 

display and discussion, and drawing conclusions. Based on the research, the 

concept of innovation can be formulated; the development of Lampung tapis cloth 

was accomplished through diversification and development activities within the 

aspects of production, product, and distribution processes, as well as by adjusting 

technological developments and market dynamics. Implementing newly discovered 

innovation concepts can be achieved in three systematic steps: 1) diversification 

and development of production processes in response to technological 

developments, 2) diversification and development of products in response to 

market desires, and 3) diversification and development of distribution systems. The 

discovered innovation concept can be used as a reference for future development 

of tapis cloth or other crafts with similar characteristics.  

Keywords: concept innovation, diversification, tapis, Lampung 

INTRODUCTION  

Woven cloth is a traditional handcraft product that comes in a variety of 

shapes, patterns, colors, and historical backgrounds. Various regions in Indonesia 

hold different types of traditional woven cloth based on the people's history, 

beliefs, and religion. Lampung is one of the regions with a traditional weaving 

craft known as tapis cloth, which has visual beauty and complexity in the technical 

aspects of its manufacture. Tapis cloth is a traditional woven cloth that is both the 

pride of the Lampung people and a regional characteristic, styled like a sarong and 

worn by Lampung women from the waist down. This fabric is made from woven 

cotton threads with horizontal or color stripes that are then attached to decorative 

designs with gold, silver, silk, or pineapple fibers using embroidery techniques 

(cucuk)  [1]ï[4]. Gold thread, silver thread, silk thread, and sequins were all costly 

commodities in ancient times since they were imported. [5, p. 241], however, as 

the Lampung people's economy grows and spices are able to gain access to 

international trade, the Lampung people will be able to obtain both gold and silver 

threads. 

Lampung tapis cloth is manufactured through an extended process that 

begins with the weaving of the base cloth and ends with the embroidering of 
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appealing motif designs. A motif design can arise as an end product of embroidery 

from the process of compiling and creating decorative threads according to the 

desired pattern using thread ties that have certain patterns. One piece of tapis cloth 

can take one to six months or more to complete, depending on the pattern design 

used and the surface area of the cloth to be patterned. Creating a tapis cloth needs 

patience, thoroughness, and tenacity [6, p. 64]. Tapis cloth takes longer to 

manufacture because of its two manufacturing processes, weaving and embroidery 

[7, p. 198]. Tapis cloth is an important aspect of Lampung customs and beliefs, and 

it is highly valued by every member of society. Therefore, it is essential that its 

presence be preserved and developed in accordance with the demands of the times 

[8, p. 152]. 

Tapis cloth has undergone modifications and evolved in response to changes 

in the supporting community. These changes and developments had an indirect 

impact on the Lampung characteristics of the tapis cloth [9]. Every society 

experiences cultural change. Developments in a culture may occur as a result of 

internal factors brought about by the dynamics that arise in the life of the 

community promoting that culture, or as a response to influences from outside the 

community. Tapis cloth gained popularity in the 1970s due to its visual appeal 

[10]. Totton suggests that ñOnly after the late 1970s did non lampung. these 

textiles were now valued for their visual appeal and historical import beyond the 

borders of lampungò [11]. Djausal explained that in the 1970s, tapis cloth, with its 

beauty and depth of symbolic-philosophical meanings, continued to be sold as it 

was expensive and in high demand amongst collectors [10]. Tapis cloth is no 

longer manufactured for customs purposes, but rather for the commercial industry 

due to its potential. Tapis cloth studios, showrooms, and souvenir stores selling 

tapis cloth are appearing. Eventually, tapis cloth manufacturing evolved into a 

commercial commodity industry. 

Tapis cloth development is becoming more demanding, in line with the 

government's goal to support the growth of regional tourism, as a result of the 

international market fall in oil and gas prices, as well as the dropping value of the 

rupiah against the US dollar [12, p. 1]. Tapis cloth artisans offer a variety of 

souvenirs or handicrafts to support tourism in the Lampung region. The tourism 

sector is believed to be effective in driving economic growth and increasing 

people's income [13, p. 50] 

The local government provides various training and assistance programs for 

tapis artisans so that they can produce unique and unique Lampung souvenirs (Ida 

Mustika Zaini, interview, 12 January 2022), and thus contribute to the diversity of 

regional arts [14, p. 63]. Tapis cloth art souvenirs manufactured by artists are 

available in a variety of forms, such as wallets, women's bags, skullcaps, tissue 

boxes, scarves, key chains, shoes/sandals, and many others. 

Lampung tapis cloth development aims to broaden the range of products 

produced, as part of efforts to conserve traditional cultural products, improve the 

economy and people's welfare, and improve product quality and competitiveness in 

the global market. Various development initiatives have frequently been 

undertaken by the government, BUMN (state-owned enterprises), and private 
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organizations. However, it is regretful that development efforts are sporadic, 

speculative, and market-driven. Observational data reveal that the development of 

tapis cloth has so far been focused mainly on commercial needs, with little 

attention paid to the particular characteristics of tapis cloth. Despite the fact that 

each traditional craft has its own character [15, p. 33]. Weaving products from 

various regions in Indonesia have different visual characteristics as well as varying 

meanings, historical values, and techniques [16, p. 2]. 

Traditional crafts must be developed from its specific characteristics in order 

to remain founded in the people who own the craft culture. Based on this, when 

designing Lampung tapis cloth, it is essential to research and develop a systematic 

and directed innovation concept based on its unique characteristics. 

This study is aimed at formulating an innovative concept for Lampung tapis 

cloth based on its distinctive and unique characteristics, so that its continued 

existence remains founded in society and can grow in a sustainable manner. 

Aspects studied to reveal the character of traditional crafts include artisans, 

manufacturing processes, product forms, and distribution. [17, p. 95], [18, p. 134], 

[19, p. 72]. A study of these factors reveals sub-themes and fundamental themes as 

forming elements for the concept to be formulated. The concept of development is 

then formulated in the form of a theoretical statement known as a substantive 

theory, referred to as a theory developed through study on a single case or a 

particular situation setting from substantive areas  [20, p. 193]. The concept is 

manifested in the form of operational actions in order to be implemented. The 

innovative concept developed in this study is projected to be a reference in the 

future development of Lampung tapis cloth, and it may also be used for other arts 

and crafts deemed relevant. 

 

METHODS  

This study uses qualitative methods based on grounded theory. The data 

collected is qualitative, with a final objective of inductively growing a concept or a 

theory based on the issue of study [21, pp. 4ï12]. The concept formulated is based 

on systematic collecting and analyzing of data from numerous sources of field data 

during the course of the study [20, p. 358]  

The field data collected and analyzed to formulate the concept of Lampung 

tapis cloth innovation are data on tapis cloth manufacturers, tapis cloth production 

processes, tapis cloth product forms, and tapis cloth distribution. The data is 

subsequently organized into conceptual themes through a process of selection, 

coding, and categorization. These topics are then analytically integrated into the 

formulation of the innovation concept. The study was conducted at the Tapis 

Group of Jejama Kham, Tapis Village of Negeri Katon, Pesawaran Regency, 

Lampung Province, because this group was the pioneer in developing of tapis cloth 

and had the most artisans, 40 permanent artisans and 200 casual artisans [22]. The 

research data sources included informants, events, and documents. The data were 

collected through observation, interviews, and document analysis. Observations 

were made on numerous operations related to the manufacturing process, tapis 

cloth products, and distribution. Interviews were done to collect data on the 
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function of tapis cloth in Lampung custom, numerous activities and events that use 

tapis cloth, and the manufacturing process. The interviewed key informants were 

artisans and designers. Document review is performed on literature, documents, or 

records linked to the object under study in order to collect data that complements 

the primary data obtained from observations and interviews.  

Data reliability was examined using source triangulation techniques, which 

involve matching similar data for truth with different data sources, and if a match 

is found, the data is considered reliable [23]. The collected data is analyzed 

inductively using an interactive analysis model, which is used continuously during 

the study, through data selection and coding, data classification, data display and 

discussion, and drawing conclusions [24].  

The study was conducted in three stages: 1) analyzing the typical 

characteristics of Lampung tapis cloth crafts on the artisan aspects, production 

processes, product forms, and distribution in order to obtain sub-themes and main 

themes as elements forming the concept of innovation; 2) constructing the 

formulation of the Lampung tapis cloth innovation concept obtained from the sub-

topics analysis in the form of theoretical statements; and 3) compiling steps to 

implement the Lampung tapis innovation concept which has been systematically 

formulated to get a concrete picture of its implementation. 

 

RESULTS AND DISCUSSION 

Lampung Tapis Cloth Characteristic Analysis 

An analysis of the distinguishing characteristics of Lampung tapis cloth is 

carried out in order to obtain sub-themes that will be used to form the concept of 

innovation, which will be carried out on the aspects of Lampung tapis cloth 

artisans, the manufacturing process, product form, and distribution [17, p. 95]. 

 

Lampung Tapis Cloth Artisans 

Lampung tapis cloth artists have a direct influence on the development of 

tapis cloth since they are fully involved in the manufacturing process. The skills to 

embroider ornamental threads (nyucuk) and the number of artisans are important 

aspects of tapis cloth artisans. In terms of skills, most of tapis cloth artisans are 

proficient in the embroidery process (nyucuk). Artists can embroider attractive 

threads with smooth and tight results using various thread tie motifs. The artists 

can also embroider using a number of other decorative threads, such as embroidery 

thread, knitting thread, and embroidery thread, to produce appealing motifs. Senior 

artists learned their skills from their mothers, as is customary. Tadjudin Nur (64), a 

Lampung traditional leader, noted that it is customary for Lampung women to be 

able to master various sewing skills, such as embroidering tapis (Interview on 

August 8, 2022).  

Whereas for novice artisans, Yuliarni (32 years old) explained about 

embroidery skills, "I have been learning embroidery since 2016, through training 

conducted by Nola Marta and organized by Bekraft and Dekranasda, and the 

training is still ongoing with different materials until 2023." (Interview, 3 May 

2023). Hapsah (47 years old) stated that "she can embroider because her mother 
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taught her, but she can only embroider similar tapis motifs, since there have been 

several training sessions conducted by the government, she is more open and can 

create various types of tapis cloths, even she can create tapis using the new 

decorative thread, such as embroidery thread and knitting thread" (Interview, 5 

May 2023). Based on the data shown above, it is obvious that intensive and 

continuous training is an essential factor in expanding the number of artisans and 

their skills to promote the development of Lampung tapis cloth. 

When the Jejama Kham Tapis Group was founded in 2014, there were just 5 

artisans. Currently, the Jejama Kham Tapis Group employs 40 staff artisans and 

200 freelance artisans. Redawati (49 years old), the group's manager, indicated that 

the growing number of artisans who joined her group did not immediately equal to 

a huge number, but gradually grew to hundreds of people (interview, 5 May 2023). 

Increasing the number of artisans is managed through training organized by 

numerous associated parties instead of through formal education. Many Javanese 

women have learned how to weave tapis cloth since the 1980s (Ida Mustika Zaini, 

interview, 2020). Many Javanese women in Negeri Katon are additionally learning 

how to produce tapis cloth [25]. The adaptability of tapis cloth artisans to new 

insight has contributed to the success of the numerous trainings held. Artisans' 

willingness to transmit technology and provide information and opportunities for 

outsiders to help opens up new networks and opportunities for business [26, p. 

395] 

These data suggest that, in addition to being passed down from generation to 

generation, increasing the number of tapis cloth artisans can be accomplished 

through training activities. Collaboration with designers as the driving force for 

generating new ideas to anticipate consumer demand is increasing the number of 

artisans. The majority of designers are able to gauge consumers' characters and 

desires [27, p. 398]. Designers such as Aan Ibrahim, Raswan, Wignyo Rahadi, 

Nola Marta, Linda Soedibyo, and others either directly or indirectly contribute to 

the increasing number of artisans in terms of both numbers and skills. Designers 

always provide direction and training for artisans to ensure that the products 

created satisfy the required expectations and standards. 

Based on an analysis of typical artisan characteristics, there are several 

elements which can be coded in the development of Lampung tapis cloth artisans, 

most notably continually periodic training, openness of artisans to new insight, and 

collaboration with designers. Those characteristics can be integrated into a sub-

theme of development on the aspect of artisans, that is, increasing the number and 

skills of artisans through continually periodic training programs, artisansô openness 

to new knowledge, and collaboration with designers. This sub-theme has portrayed 

all of the data linked to the artisan aspects. 

 

Lampung Tapis Making Process 

The analysis of the tapis cloth production process focuses on three 

interconnected elements: equipment and techniques, raw materials, and work 

methods [17, p. 97], carried out technically by the skilled artisans to produce some 

products. 
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The specific character of the process for manufacturing tapis cloth is 

accomplished through two processes: the process for creating the background cloth 

and the process of embroidery (nyucuk). Although the practice of weaving cloth 

has become rare since the 1980s, artisans have largely purchased woven cloths that 

were widely available on the market. Tapis cloth artisans mostly employ the 

gedhog loom (mattakhk) and the embroidery tool (teukang) in these two 

processes.  

Weaving artisan Hendri Dunan (43 years old) explained that the two 

manufacturing processes rendered the process for producing tapis cloth completely 

slow; technical engineering had to overcome this challenge in order for the process 

to be faster (Interview, 8 May 2022). Tapis cloth using embroidery and transfer 

paper techniques is currently developing, according to Ical Sungkai (38 years old), 

since the process is faster, the results are precise, and the production costs are 

reduced (interview, 10 May 2022). Tapis cloth embroiderer Destiana (46 years old) 

pointed out that using twist thread material could speed up the embroidered 

process and produce neater, denser, and more even outcomes (interview, 15 June 

2023). This information shows how essential it is to develop manufacturing 

equipment that complies with technological advances in order to speed up the 

production process and provide neater products. To increase production efficiency, 

technological advancement is required [28, p. 1]. It is important for the craft 

business to remain adaptive to the rapid pace of technological advancements [29, 

p. 338]. In addition, creative considerations involving practical and economical 

concerns must be made [30, p. 148].  

Background cloths are a variety of cloths that are readily available in the 

market. Similarly, artisans are able to obtain raw materials for the embroidery 

process, such as gold thread, silver thread, or cotton thread. As pointed out by 

Redawati (49 years old), "Buyers often ask whether there are no different tapis 

products, not only in the form of gold thread embroidery" (interview, May 5, 

2023). According to veteran artisan Siti Rahayu (65 years old), "often buyers who 

are young want tapis products that have a more modern, bright in color, and do not 

seem too formal" (interview, 17 October 2022). Similarly, Linda Soedibyo (51 

years old) stated that "with embroidery made of gold or silver thread, the resulting 

cloth is stiffer and heavier, making it uncomfortable to wear as clothing" 

(interview, 15 April 2023). Siti Rahayu (65 years old) added, "After using colored 

threads, the products she developed have been in demand by consumers, and many 

regional and central officials who have visited Lampung have purchased the 

developed products" (interview on October 17, 2022). Based on this data, it seems 

obvious that the use of many innovative alternative materials results in a diverse 

range of appealing products, with the potential to reach a larger market. This 

shows that development and diversification of materials is a major concern that 

must be considered in developing the Lampung tapis cloths. 

The work method used by the artisans in production can be classified into 

several stages: 1) Material preparation, beginning with measuring and cutting the 

backing cloth; 2) creating embroidered pattern motifs; 3) the embroidery process; 

4) creating cut patterns, sewing processes, and product assembly (based on the type 
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of product being manufactured); and 5) finishing, namely the mounting of 

accessories for certain products. In general, tapis cloth artisans handle practically 

all of these operations; there is no more particular division of labor based on the 

skills they have, therefore the artisans face challenges when working on large 

orders. Regarding the production process method, there must be an alteration in 

work methods through a specific division of labor into a production chain, so that 

artisans can develop their individual competence and the production process can 

operate effectively if there are huge orders. 

Based on an analysis of the tapis cloth manufacturing process, several 

elements have been identified that could be classified as sub-themes of Lampung 

tapis cloth innovation, which is equipment engineering in response to 

technological advances, the use of various alternative decorative yarns, and 

updating work methods through a specific division of labor system. 

 

Types of Lampung Tapis Product 

Tapis cloth, in the form of a women's sarong, is one of the traditional clothes 

worn by the people of Lampung as a fixture for traditional and religious occasions 

[31, p. 206]. Tapis cloth is one of the requirements and equipment that must be 

completed for various ceremonies associated with the human life cycle, from one 

stage to the next, such as birth, marriage, and death (Wardwell 1985, 303). Totton 

explained that ñtextiles played an important ro le in traditional ceremonies and 

were thought to be imbued with their own magical propertiesò(Totton 1994, 8). 

Tapis cloth developed in response to the growth of the tourism industry and the 

advent of globalization in an effort to ensure its continued existence as a 

commodity product for commercial purposes. Tapis cloth evolved from a sacred to 

a profane cultural product [34, p. 14].  

 
Figure 1. Lampung women's traditional clothing with tapis cloth as the bottom 

(Source: Leiden University Libraries/KITLV)  

 
Figure 2. Several types of traditional tapis cloth used as equipment for traditional and 

religious ceremonies in Lampung society a. tapis rajo tunggal, b. tapis pucuk rebung, c. tapis 

animal, dan d. tapis bintang perak. (Source: Author, 2022) 
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The current design of tapis cloth products is no longer only in the form of 

women's sarongs, but is made with various modifications in a variety of more 

varied and diverse forms, such as numerous kinds of modern fashion for men and 

women, fashion accessories, souvenirs, and interior aesthetic elements [35, p. 7]. 

The new tapis cloth products offer a more modern feel, more product types and 

forms, a speedier manufacturing process, a lower price, and they are more versatile 

in their use. The design, size, and function of these products have been modified 

from similar product models, and the craftsmanship skills and materials are 

manufactured from tapis cloth, giving them a unique and distinctive character.  

 
Figure 3. Various forms of Lampung filter product development are used to meet various 

human needs (Source: Author, 2022) 

 

Although the final product appears to be unique and different from the 

adapted product, it is less successful in terms of size and ergonomics, particularly 

for equipment that have direct touch with body anatomy. The results of the test on 

the product in its original form of a skullcap reveal that when worn, it feels 

uncomfortable and the size does not correspond to the standard size of the adapted 

product. When we compared skullcaps with the same number, we found that the 

sizes were varied when we tried them on. When someone tries to use a smaller 

skullcap, he feels too small and uncomfortable. Because of this, it is necessary to 

standardize the size of the product in order for its function to be optimal. Almost 

all products manufactured by artisans are adaptations of existing similar products; 

the difference lies in the use of tapis cloth. To increase the competitiveness of 

Lampung tapis cloth products, it is necessary to reinvent products by creating new 

patterns based on consumer preferences. Tapis cloth product development must be 

carried out through the creation of new designs that are distinctive and unique in 

order to reach a larger market. 

Product diversification and development through existing product consent, 

product standardization, and the manufacturing of new products based on 

consumer desires and needs can be noticed based on the results of a careful study 

on the forms of Lampung tapis cloth. This is in line with Mulyanto's view point, 

which maintains that ñThe entrepreneur with her artistic experiences could 

determine her creative process and during the creation she was controlled by her 
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aesthetic experiencesò [36].  This sub-theme taken into account criteria for the 

quality of handcrafted products, such as various product forms, aesthetic value, and 

design development corresponding to the market trends [37, pp. 77ï78]  
 

The Distribution of Lampung Tapis Cloths 

Lampung tapis cloth objects are distributed or marketed in numerous 

strategies, including direct purchases from artisans, purchases through collectors, 

and online sales. Distribution through direct sales to artisans, such as consumers 

coming to buy ready-to-ship products. Selling products through direct purchases 

can be more profitable, but it does not happen every day and usually only in small 

numbers. 

Lampung tapis cloth is sold through collectors using a buy-out system, in 

which artisans sell their tapis cloth products at a fixed rate, and collectors have the 

freedom to make changes and resale at a higher price. Tapis cloth artisans accept 

this, according to Destiana (45 years old). "Once the product we produced is 

bought, it's up to him what to do with it, whether to use it or sell it at any price, that 

is none of our business" (interview, 8 May 2020). This method is seen to be 

detrimental to artisans while being extremely advantageous for collectors because 

to the substantial rise in selling value. 

The government supports by establishing a joint gallery that is managed 

collaboratively, enabling it to be empowered for the benefit of all artisans and to 

offer attractiveness and a clear picture of all products manufactured, as well as to 

promote the Kampung Tapis Negeri Katon. The only place that received local 

government support in the form of a gallery that could be used jointly is Kampung 

Tapis Negeri Katon [38, p. 2572]. All products manufactured by artisans are 

attractively exhibited so that visiting consumers can see the many things offered up 

close. The artisans also receive a particular promotional support through various 

exhibition events and fashion shows to enhance branding and the exclusive image 

of tapis cloth products, so that consumers in the upper middle segment are in 

greater demand. Under government support, Lampung tapis cloth products have 

become more well-known, and artisans' public image has improved as well (Ciftci 

& Walker, 2017: 2999). These sorts of initiatives can help artisans in increasing 

the sales of their products. In light of this, marketing innovations such as 

exhibitions, fashion shows, and other distinctive forms of promotion are required 

to improve the image and social value of tapis cloth products. The product's image 

and social value are extremely important, since as soon as it is purchased and used, 

it takes on symbolic meaning and begins to transmit the value of the wearer's high 

status in society and identity [39, p. 91] 

Regarding online sales, artisans have used several types of online sales 

platforms, such as shopee and tokopedia, as well as social media platforms such as 

Instagram and Facebook, but have encountered a number of challenges, as 

explained by Redawati (49 years old) "I have sent photos of Jejama Kham products 

to several online media, but I am unmotivated, because it is very inconvenient, 

someone asks for information on what material the product is made of, what is the 

length, width, how much weight, This evidence implies that the inclusion of 
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product specifications plays a vital role in the craft product marketing system, 

especially those carried out online.  

Sub-themes of development can be identified based on an analysis of the 

distribution characteristics of Lampung tapis cloth handicraft products, namely 

distribution system diversification and innovation through: conventional marketing 

systems through shared galleries, online marketing that includes product 

specifications, exhibitions, and fashion shows. The sub-theme represented all 

distribution-related data. The complexity of the handicraft product distribution 

system described in this sub-theme suggests that marketing arts and crafts products 

requires special expertise in marketing management, as the success in marketing 

arts and crafts products is determined not only by product quality, but also by 

marketing management. 

Several sub-themes of development were identified based on the overall 

results of the analysis on the aesthetic characteristics of Lampung tapis cloth, 

which must be addressed as a basis for developing the idea of the development of 

the arts and crafts as a whole. The sub-themes of Lampung tapis cloth 

development in each aspect are shown in the table below. 
 

Table 1 ï Themes of Lampung tapis cloth development in each aspect 

Aspects Themes 

Artisans Increasing the number of artisans and their skills through periodic 

and continuous training programs, artisans' openness to new 

insight, and collaboration with designers. 

Production 

processes 

Modernization of work equipment, diversification of raw materials 

used for background clothes and decorative threads, and 

specifically updating of work systems in response to technological 

advances. 

Product forms Product diversification and development through the adaptation of 

existing products, product standardization, and the development of 

new products in response to market demands. 

Distributions Diversification and development of the distribution system through 

conventional marketing through collaborative galleries and internet 

marketing featuring product specifications, exhibitions and fashion 

shows, as well as special promotions. 
 

The Formulation of Lampung Tapis Cloth Innovation Concept 

Lampung tapis cloth innovation is based on the results of an analysis of the 

artisans, production method, product forms, and distribution. The results of the 

analysis are then developed as a sub-theme of innovation. Similar or related sub-

themes are integrated into the main concept. The major concepts developed must 

correspond to the data or sub-themes represented in order for the sub-themes to be 

integrated [21, p. 130]. Chart 1 shows the process of formulating an innovative 

concept for Lampung tapis cloth. Based on the analysis on the distinctive 

characteristics of Lampung tapis cloth with regard to of the artisans, production 

process, product form, and distribution, it was found that the sub-theme of 
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development was one of the elements developing the to-be-formulated innovation 

concept. 

The analysis on the artisan aspects found that the sub-themes related to 

enhancing the number and skills of artisans through continuous periodic training 

programs, as well as artisans' openness to new insight.  While analysis on the 

aspects of the manufacturing process revealed that the sub-themes such as 

equipment modernization, diversification of raw materials for supporting materials 

and decorative yarns, and specifically improving work systems in response to 

technological advancements. Product diversification through existing product 

adoption, product standardization, and the production of new products based on 

market demands were found as sub-themes of product form analysis. Sub-themes 

of distribution system diversification with conventional marketing through 

collaborative galleries, internet marketing featuring product specifications, 

exhibitions and fashion shows, as well as special promotions were found during 

distribution aspect analysis. 

Similar or related sub-themes are integrated and abstracted into the main 

theme. The three main themes generated by the integration of these sub-themes 

are: 1) diversification and development of production processes in response to 

technological advancement advancements; 2) product diversification and 

development in response to market desires; and 3) diversification and distribution 

system development. The three main themes are interrelated and become the 

primary elements of the formulated innovation concept. 

 
Figure 3. The construction of the Lampung tapis cloth innovation formulation concept 
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The main themes of diversification and development of the production 

process in response to technological advancements are a combination of artisan 

aspects and production process sub-themes. This main theme integrates all of the 

characteristics of the two sub-themes since the manufacturing process has three 

components: hardware in the form of equipment and materials, methods in the 

form of rules or systems, and human skills as technology users [40, p. 31]. The 

artisan skill component is the conclusion of the artisan aspect's sub-theme, 

particularly increasing the number and skills of artisans through continuous 

periodic training programs and artisans' openness to new insight. The results of the 

production process sub-theme, which includes equipment modernization, material 

diversification, and work system development, which have been modified in 

response to technological developments, are hardware components in the form of 

materials and methods in the form of system rules. Thus, all of the sub-theme 

components of the artisan aspects and the production process are represented by 

the main theme of diversification and development of the production process in 

response to technological advancements. This is in line with Guntur's response that 

the manufacturing process is relevant to innovation process, which comprises new 

ideas, methods, materials, and techniques [41, p. 374]. 

The integration of sub-theme parts of product form is the main focus of 

product diversification and development according to market desires. On the main 

theme, the term diversification refers to the use of a variety of present-day things; 

the term development refers to the creation of new products with the objective of 

fulfilling market demands. Thus, all of the aspects in the product form aspect sub-

theme have been combined and represented by the primary theme of product 

diversification and development based on market desires. This sub-theme 

corresponds to Jayadi, et al's opinion that one of the innovation concepts of 

Lampung tapis cloth is through product diversification to suit the tastes and needs 

of consumers so as to expand the market [42, p. 415] 

The integration of the distribution aspect sub-theme is the main theme of 

diversification and distribution system development. On the main theme, the term 

diversification is a summary of numerous marketing strategies (marketing through 

shared galleries, online marketing, exhibitions and fashion shows, as well as 

special promotions). The term development relates to market innovation, namely 

new promotion and marketing concepts or strategies that need to be anticipated in 

the distribution system as digital technology evolves. Thus, all of the aspects in the 

distribution aspect sub-theme have been represented by the main theme of 

diversification and distribution system development. 

These three main themes can be integrated to produce a broader formulation 

of the innovation concept. Lampung tapis cloth innovation concept has been 

carried out through diversification and development of manufacturing, product, 

and distribution processes in response to technological advancements and market 

dynamics, in line with the the resulting innovation concept formulation. The 

underlying data-driven argument for the concept of innovation is that Lampung 

tapis cloth is an art craft whose success is determined by the number of products 

purchased by consumers with diverse and changing desires. This diversified 
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consumer demand can only be addressed by product diversification efforts, and 

dynamic and changing market desires must be anticipated through the 

manufacturing of innovative new products. Diversification and product 

development efforts must be supported by mastery and renewal of various skills, 

equipment, materials, and working methods, requiring diversification and 

innovation of production processes. The market acceptance of handcrafted 

products is determined not only by the variety and novelty of the products, but also 

by new marketing and promotional strategies that can reach potential consumers. 

In such a situation, it is necessary to diversify and improve distribution networks or 

marketing management in response to social and technological advances. 

 

Steps to Implement the Innovation Concept 

Opportunities to implement the Lampung tapis cloth innovation concept, 

which was formulated as a theoretical statement, are presented in the form of 

operational steps, making them easy to apply. These steps are as follows. 

The first step in bringing the concept into action is the diversification and 

development of production processes that are adjustable to the technological 

advancements. This process is carried out by periodic and continuous training 

programs, the openness of artisans to new insight, collaboration with designers, 

modernization of equipment, diversification of materials (background clothes and 

decorative threads), and improving work systems. The success of this step will 

definitely have an impact on the number and quality of artisans, as well as 

production facilities. A range of unique tapis cloth products can be produced with 

skilful artisans, the provision of varied raw materials, and adequate manufacturing 

equipment in line with technological advancements to support a professional work 

system based on specialization.  

The second step is product diversification and development based on market 

desires, which is accomplished through integrating various existing products, 

standardizing products, and developing new products. The development of new 

types and forms of products is referred to as the creation of new products. The 

successful completion of this step will result in an array of new products that 

appeal to consumer desires and can meet constantly shifting market demands. 

The third step is to diversify and establish a distribution system by 

marketing using collaborative galleries, internet marketing with product 

specifications, exhibitions and fashion shows, and special promotions. The 

effective implementation of this step will increase the market opportunity and 

improve the exclusive image of tapis cloth products, leading to a more effective 

distribution. The diversification and development of this distribution system is 

fairly complex, encompassing techniques of marketing products, promotion 

concepts, and the establishment of business networks, all with the objective of 

expanding market segments and raising product sales value. 

The three steps discussed above create an integrated system which is 

interrelated, and therefore, a successful implementation all of these steps as a 

whole may encourage innovation in Lampung tapis cloth. 
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CONCLUSION  

The construction process in the concept formulation of Lampung tapis cloth 

innovation based on its distinctive character, which begins with an analysis of 

characteristics of the artisans, production process, product form, and distribution, 

identified sub-themes of innovation. The artisan aspect's sub-themes are increasing 

the number and expertise of artisans through ongoing training programs, artisans' 

openness to new insight, and collaboration with designers. The sub-theme of 

production process aspects is the modernization of work equipment, the 

diversification of raw materials (background clothes and decorative threads), and 

the specific upgrading of work systems in response to technological advancements. 

Product diversification through existing product adoption, product standardization, 

and the manufacturing of new products in response to market desires is a sub-

theme aspect of the product form. The distribution element sub-theme is 

distribution system diversification through collaborative galleries, online 

marketing with product specifications, exhibitions and fashion shows, and special 

promotions. 

Analytical integration of these sub-themes generates three main themes: 

diversification and development of production processes in response to 

technological advances; product diversification and development in response to 

market desires; and diversification and development of distribution systems. The 

concept of Lampung tapis cloth innovation can be formulated in the form of a 

theoretical statement based on the analysis of the three main themes, namely, the 

development of Lampung tapis cloth as carried out through diversification and 

development of production, product, and distribution processes in response to 

modern technological developments and market dynamics. The implementation of 

this concept is generally carried out in three systematic steps: 1) diversification and 

development of manufacturing processes in response to technological 

advancements; 2) diversification and development of products in response to 

market desires; and 3) diversification and development of distribution systems. 
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DESIGN STRATEGY FOR SUSTAINABLE APPAREL PRODUCTION  

L. BUKHANTSOVA 

Khmelnytskyi national university 
 

Fashion is considered the second most destructive industry to the 

environment [1], with many concerns triggered in the fashion supply chain and 

consumption. Sustainable apparel creation not only helps reduce the environmental 

impact of fashion but also meets the growing demand for eco-friendly products 

among increasingly conscious consumers [2]. 

Textile sources must be kept in a loop as much as possible while 

maintaining their value for a circular economy [3]. 

Zero-waste design is a concept that aims to eliminate or minimise fabric 

waste during the garment creation process. In traditional fashion designing, 

Inefficient pattern cutting and garment construction methods result in a significant 

amount of fabric being discarded. 

In this research, a sustainable design model is described to reduce 

manufacturing waste. Based on the model developed in our study, all textile 

products will be expected to stay in the loop by utilising new products. The textile 

waste from the cutting room, approximately 15-30 % of the fabric, gets discarded; 

therefore, practical use and utilisation are crucial challenges in sustainability [1]. 

In this research, a sustainable design model is described to reduce 

manufacturing waste. Based on the model developed in our study, textile products 

will be expected to stay in the loop by recycling new products. 

The conceptual scheme of recycling textile waste from the sewing industry 

is in Fig. 1. In the first step, the raw composition of textile waste from the garment 

industry and the possibility of their collection is investigated. For work on further 

steps, there are difficulties in organising actions with waste sorting, the choice of 

recycling technologies and their pre-treatment. 

Textiles must enter the market of the light industry of Ukraine, the raw 

material composition of which does not correspond to the design specified in the 

product passport; therefore, it is needed to establish the process of internal 

certification of textile materials to clearly define their content, purity of raw 

materials and reduce restrictions on their use for the process fibre processing. 

The study and implementation of technological innovations are urgently 

needed to fully perform the closed cycle of recycling textile waste from the 

garment industry and sustainable apparel production in Ukraine. 

The choice of textile processing is in the third step. The types of recycling 

technologies differ in several parameters: how they affect textile waste, energy 

efficiency, and the ability to restore or preserve the original quality. The most 

straightforward type of technology is mechanical. This processing uses physical 

forces such as cutting and grinding to convert textiles into usable fibres. It is a 

commercially proven, low-energy and cost-effective recycling method. All threads 

can be recycled according to the principle "what goes in, comes out", meaning that 

the raw material composition of textile waste will become the raw material 
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composition of the processed fibre. In mechanical processing, there are ñopen 

cycleò (downcycling) and ñclosed cycleò [3]. The other types of technology require 

more specific technical conditions associated with high requirements for raw 

materials (more than 99% homogeneous or compatible polymers), which limits 

their availability. 

 
Fig. 1. Conceptual scheme of recycling textile waste 

 

Today, clothing recycling and upcycling are embraced as an ideology for 

many brands and initiatives. Upcycling requires fair certification, modern 

recycling technology and the enterpriser's motivation. This research is of value 

because it draws a model specifically targeting textile waste and sets a foundation 

for recycling it.  
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ɺʇʈʆɺɸɼɾɽʅʅʗ ʂʆʅʎɽʇʎɯɰ ʆʑɸɼʃʀɺʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ ʅɸ 

ʐɺɽʁʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ʅɸ ʇʈʀʂʃɸɼɯ ʇʨɸʊ 

çʋɾɻʆʈʆɼʉʔʂɸ ʐɺɽʁʅɸ ʌɸɹʈʀʂɸè 

ʅ.ɯ. ɹʆʂʐɸ, ʊ. ɯ. ɻʋʈɽʃɸ  

ʄʫʢʘʯʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʋʢʨʘʾʥʩʴʢʽ ʰʚʝʡʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʷʢ ʥʘ 

ʚʽʪʯʠʟʥʷʥʦʤʫ, ʪʘʢ ʽ ʛʣʦʙʘʣʴʥʦʤʫ ʨʠʥʢʫ ʚʠʨʦʙʥʠʢʽʚ ʰʚʝʡʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʦʩʪʽʡʥʦʤʫ ʧʦʰʫʢʫ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚ ʟ ʤʝʪʦʶ 

ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʫʻ 

ʤʝʪʦʜʦʣʦʛʽʶ LEAN, ʘʙʦ çʦʱʘʜʣʠʚʝ ʚʠʨʦʙʥʠʮʪʚʦè [1]. ʌʽʣʦʩʦʬʽʷ 

çʦʱʘʜʣʠʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè - ʮʝ ʢʦʥʮʝʧʮʽʷ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʥʝʫʭʠʣʴʥʦʤʫ ʧʨʘʛʥʝʥʥʽ ʜʦ ʫʩʫʥʝʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʚʪʨʘʪ [2]. ʆʩʦʙʣʠʚʦ 

ʝʬʝʢʪʠʚʥʦ  LEAN ʧʨʘʮʶʻ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤʠ ʨʝʩʫʨʩʦʟʘʪʨʘʪʘʤʠ. ʐʚʝʡʥʘ ʛʘʣʫʟʴ ï ʤʘʪʝʨʽʘʣʦ- 

ʪʘ ʪʨʫʜʦʟʘʪʨʘʪʥʘ ʛʘʣʫʟʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʚʽʜʜʘʯʽ ʩʘʤʝ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʠʢʣʘʜʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʱʘʜʣʠʚʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʫ ʰʚʝʡʥʫ ʛʘʣʫʟʴ ʻ ʇʨɸʊ çʋʞʛʦʨʦʜʩʴʢʘ ʰʚʝʡʥʘ ʬʘʙʨʠʢʘè, ʤ. 

ʋʞʛʦʨʦʜ, ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣ., ʷʢʘ ʨʝʘʣʽʟʫʻ LEAN-ʪʝʭʥʦʣʦʛʽʶ ʥʘ ʚʣʘʩʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. 

ʄʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ çʦʱʘʜʣʠʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè ʥʘ ʇʨɸʊ 

çʋʞʛʦʨʦʜʩʴʢʘ ʰʚʝʡʥʘ ʬʘʙʨʠʢʘè ʻ ʩʪʚʦʨʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʠʣʘ ʤʽʥʽʤʽʟʘʮʽʶ ʚʪʨʘʪ, ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ (ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʯʘʩʫ, ʚʠʨʦʙʥʠʯʠʭ ʧʣʦʱ, 

ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ) ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʰʚʝʡʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ, 

ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʦʶ ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʻ ʥʝʟʥʘʯʥʽ ʽʥʚʝʩʪʠʮʽʾ, ʱʦ 

ʰʚʠʜʢʦ ʦʢʫʧʘʶʪʴʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʷʢʠʭ ʚʜʘʻʪʴʩʷ ʜʦʩʷʛʪʠ 

ʟʘʚʜʷʢʠ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʶ [3]. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʚʪʨʘʪ, ʱʦ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, 

ʥʘ ʇʨɸʊ çʋʞʛʦʨʦʜʩʴʢʘ ʰʚʝʡʥʘ ʬʘʙʨʠʢʘè ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ: 

-  ʜʝʬʝʢʪʥʘ ʧʨʦʜʫʢʮʽʷ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʧʝʨʝʨʦʙʠʪʠ; 

-  ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ: ʩʠʨʦʚʠʥʠ (ʢʨʦʶ, ʧʘʯʢʠ, ʬʫʨʥʽʪʫʨʠ ʪʦʱʦ), ʽʥʬʦʨʤʘʮʽʾ 

(ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʽʥʩʪʨʫʢʮʽʡ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ), ʦʩʥʘʱʝʥʥʷ 

(ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʽʚ ʤʘʣʦʾ ʤʝʭʘʥʽʟʘʮʽʾ, ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʪʦʱʦ); 

-  ʟʘʡʚʝ ʧʝʨʝʤʽʱʝʥʥʷ (ʧʘʯʦʢ, ʜʝʪʘʣʝʡ, ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʧʨʘʮʽʚʥʠʢʽʚ); 

-  ʟʘʡʚʽ ʨʫʭʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ; 

-  ʪʨʫʜʦʤʽʩʪʢʘ, ʥʝʨʘʮʽʦʥʘʣʴʥʘ ʦʙʨʦʙʢʘ; 

-  ʥʝʭʪʫʚʘʥʥʷ ʪʘʣʘʥʪʘʤʠ ʧʨʘʮʽʚʥʠʢʽʚ; 

-  ʥʘʜʤʽʨʥʽ ʟʘʧʘʩʠ (ʢʨʦʶ, ʩʠʨʦʚʠʥʠ, ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʬʫʨʥʽʪʫʨʠ ʪʦʱʦ); 

-  ʧʝʨʝʚʠʨʦʙʥʠʮʪʚʦ. 

ɼʦ ʽʥʩʪʨʫʤʝʥʪʽʚ çʦʱʘʜʣʠʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè ʥʘʣʝʞʘʪʴ ʪʘʢʽ: SMED 

(ʰʚʠʜʢʝ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ); Poka-yoke (çʟʘʭʠʩʪ ʚʽʜ ʧʦʤʠʣʦʢè); ɼʘ̔ʛʨʘʤʘ 
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ʉʧʘʛʝʪʪʽ (ʩʧʦʩʽʙ çʛʨʘʬʽʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʮʝʩʫè); TPM (Total Productive 

Maintenance - ʟʘʛʘʣʴʥʠʡ ʜʦʛʣʷʜ ʟʘ ʦʙʣʘʜʥʘʥʥʷʤ); Single-peace flow (ʧʦʪʽʢ 

ʦʜʠʥʠʯʥʠʭ ʚʠʨʦʙʽʚ); ʂʘʥʙʘʥ (ʚʽʟʫʘʣʴʥʘ ʩʠʩʪʝʤʘ-ʨʝʘʣʽʟʘʮʽʷ ʧʨʠʥʮʠʧʫ çʪʦʯʥʦ 

ʚ ʟʘʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥè); ʉʠʩʪʝʤʘ 5S (ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ); 

ʂʘʡʜʟʝʥ (ʬʽʣʦʩʦʬʽʷ, ʷʢʘ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ 

ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʦʟʨʦʙʢʠ, ʜʦʧʦʤʽʞʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʫʧʨʘʚʣʽʥʥʷ). 

ʉʝʨʝʜ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʽʥʩʪʨʫʤʝʥʪʽʚ ʋʞʛʦʨʦʜʩʴʢʘ ʰʚʝʡʥʘ ʬʘʙʨʠʢʘ, 

ʟ ʦʛʣʷʜʫ ʥʘ ʩʧʝʮʠʬʽʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʚʪʨʘʪ, ʟʦʩʝʨʝʜʠʣʘʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ 

ʟʘʩʦʙʽʚ LEAN ʷʢ  ɼʽʘʛʨʘʤʘ ʉʧʘʛʝʪʪʽ, ʂʘʥʙʘʥ, ʉʠʩʪʝʤʘ 5S ʪʘ ʂʘʡʜʟʝʥ. ʊʘʢ, 

ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʉʠʩʪʝʤʠ 5S, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʧôʷʪʠ 

ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ, ʘ ʩʘʤʝ ʩʦʨʪʫʚʘʥʥʷ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʫʪʨʠʤʫʚʘʥʥʷ ʚ 

ʯʠʩʪʦʪʽ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʽ ʧʦʢʨʘʱʝʥʥʷ ʟʘʧʨʦʚʘʜʞʝʥʦʛʦ, ʟʥʘʯʥʦ 

ʩʢʦʨʦʪʠʚʩʷ ʥʝʧʨʦʜʫʢʪʠʚʥʠʡ ʯʘʩ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. ɸ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʂʘʡʟʝʥ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ 

ʽ ʧʦʢʨʘʱʝʥʥʷʤ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʬʽʣʦʩʦʬʽʾ ʰʚʝʡʥʦʾ ʬʘʙʨʠʢʠ, ʟʘʙʝʟʧʝʯʠʣʦ 

ʟʨʦʩʪʘʥʥʷ ʚʤʦʪʠʚʦʚʘʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʚʠʨʦʙʥʠʯʽʡ ʜʽʷʣʴʥʦʩʪʽ ʰʣʷʭʦʤ ʾʭ 

ʟʘʣʫʯʝʥʥʷ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʱʦ.  

ʆʪʞʝ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ çʦʱʘʜʣʠʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè ʥʘ ʧʨʠʢʣʘʜʽ 

ʇʨɸʊ çʋʞʛʦʨʦʜʩʴʢʘ ʰʚʝʡʥʘ ʬʘʙʨʠʢʘè ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʘʟʘʪʠ, ʱʦ ʜʘʥʘ 

ʤʝʪʦʜʦʣʦʛʽʷ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʰʚʝʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʝʨʝʭʽʜ ʜʦ çʦʱʘʜʣʠʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè - ʩʧʨʘʚʘ ʜʘʣʝʢʦ ʥʝ 

ʧʨʦʩʪʘ, ʚʠʤʘʛʘʻ ʟʤʽʥʠ ʬʽʣʦʩʦʬʽʾ ʤʠʩʣʝʥʥʷ ʢʦʞʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʽ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʨʦʙʦʪʠ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʻʜʠʥʦʾ ʮʽʣʽʩʥʦʾ 

ʩʠʩʪʝʤʠ. 
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ʂʃɸʉʀʌɯʂɸʎɯʗ ʅɸʇʈʗʄɯɺ ɸʇʉɸʁʂʃɯʅɻʋ ʆɼʗɻʋ 

ʆ. ɯ. ɺʆɼɿɯʅʉʔʂɸ, ʆ. ɸ. ʄɸʂɸʈɽʅʂʆ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʥʘ 

ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ ʘʧʩʘʡʢʣʽʥʛʫ ʚʞʠʚʘʥʠʭ ʨʝʯʝʡ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ 

ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʦʜʷʛʫ ʩʝʨʝʜ ʤʦʣʦʜʽ. ʈʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʚ ʤʝʞʘʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʦʙʽʪ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ 

(ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʬʘʢʫʣʴʪʝʪʫ ʤʠʩʪʝʮʪʚ ʽ ʤʦʜʠ ʂʅʋʊɼ.       

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠ: ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ï ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʦʟʨʦʙʢʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ; ʤʝʪʦʜ ʝʩʢʽʟʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʘʬʽʯʥʠʭ 

ʨʝʜʘʢʪʦʨʽʚ; ʨʦʟʨʘʭʫʥʢʦʚʦ-ʛʨʘʬʽʯʥʽ (ʤʝʪʦʜʠʢʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ) ï ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʙʘʟʦʚʠʭ ʪʘ ʤʦʜʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʽʚ; ʧʨʘʢʪʠʯʥʽ ï ʜʣʷ 

ʨʦʟʢʨʦʶ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ. 

ɽʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʫ ʩʚʽʪʽ ʚʠʤʘʛʘʻ ʚʽʜ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ 

ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʽ ʦʜʷʛʫ, ʷʢʽ ʙ ʩʧʨʠʷʣʠ ʤʽʥʽʤʽʟʘʮʽʾ ʰʢʽʜʣʠʚʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʦʜʥʦʯʘʩʥʦ ʟʘʜʦʚʽʣʴʥʷʣʠ ʙ ʚʠʩʦʢʽ 

ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʽʚ. ʉʘʤʝ ʘʧʩʘʡʢʣʽʥʛ ʦʜʷʛʫ ʻ ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ [1].    

ʇʝʨʝʚʘʛʘʤʠ ʪʚʦʨʯʦʛʦ ʧʝʨʝʚʪʽʣʝʥʥʷ ʟʘʩʪʘʨʽʣʠʭ ʨʝʯʝʡ ʪʘ ʚʽʜʭʦʜʽʚ ʫ ʥʦʚʠʡ 

ʦʜʷʛ ʪʘ ʘʢʩʝʩʫʘʨʠ ʻ:   

-  ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ; 
-  ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʚʞʠʚʘʥʦʛʦ ʦʜʷʛʫ; 
-  ʫʥʠʢʥʝʥʥʷ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʧʨʠʨʦʜʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ [2]. 
ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʘʪʠʢʦʶ ʜʦʟʚʦʣʠʚ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʘʧʩʘʡʢʣʽʥʛʫ ʦʜʷʛʫ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʚ ʤʘʩʦʚʦʤʫ, ʪʘʢ ʽ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ: 

-  ʧʝʨʝʨʦʙʢʘ ʜʞʠʥʩʦʚʠʭ ʚʠʨʦʙʽʚ (ʰʪʘʥʠ, ʩʦʨʦʯʢʠ, ʩʧʽʜʥʠʮʽ, ʞʠʣʝʪʠ, 
ʢʫʨʪʢʠ ʪʦʱʦ) ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʧʝʯʚʦʨʢ ʪʘ ʧʦʻʜʥʘʥʥʷʤ ʜʝʥʽʤʫ 

ʨʽʟʥʠʭ ʚʽʜʪʽʥʢʽʚ ʪʘ ʢʦʣʴʦʨʽʚ ʚ ʦʜʥʽʡ ʤʦʜʝʣʽ ʚʠʨʦʙʫ [3]; 
-  ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ ʟ ʪʨʠʢʦʪʘʞʫ ʪʘ ʰʢʽʨʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ 

ʥʘʩʪʨʦʯʫʚʘʥʥʷ ʰʢʽʨʷʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʥʘ ʪʨʠʢʦʪʘʞʥʫ 

ʦʩʥʦʚʫ; 
-  ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʤʝʥʰʠʭ ʦʙôʻʤʽʚ ʪʘ ʨʦʟʤʽʨʽʚ (ʙʣʫʟʢʠ, 

ʞʠʣʝʪʠ, ʰʦʨʪʠ, ʤʽʥʽ-ʩʧʽʜʥʠʮʽ) ʽʟ ʚʠʨʦʙʽʚ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ ʪʘ ʨʦʟʤʽʨʽʚ 

(ʩʧʽʜʥʠʮʽ-ʢʣʴʦʰ, ʰʪʘʥʠ-ʧʘʣʘʮʮʦ, ʩʧʽʜʥʠʮʽ-ʰʪʘʥʠ, ʜʦʚʛʽ ʩʫʢʥʽ ʪʦʱʦ), 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʞʠʚʘʥʠʡ ʦʜʷʛ ʣʠʰʝ ʷʢ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʦʚʦʛʦ [4]; 
-  ʧʦʻʜʥʘʥʥʷ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʞʠʚʘʥʦʛʦ ʦʜʷʛʫ ʤʽʞ ʩʦʙʦʶ ʚ 

ʦʜʥʦʤʫ ʚʠʨʦʙʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʩʦʨʦʯʢʦʚʽ 
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ʪʘ ʜʞʠʥʩʦʚʽ ʪʢʘʥʠʥʠ, ʧʘʣʴʪʦʚʽ ʪʘ ʢʦʩʪʶʤʥʽ, ʪʢʘʥʠʥʠ ʪʘ ʪʨʠʢʦʪʘʞ ʪʦʱʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʜʝʩʪʨʫʢʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʚʠʨʦʙʫ; 
-  ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʥʦʛʦ ʥʦʚʦʛʦ ʚʠʨʦʙʫ ʽʟ ʢʽʣʴʢʦʭ ʚʞʠʚʘʥʠʭ ʽʟ 

ʜʦʜʘʚʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʦʥʦʚʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʦʟʜʦʙʣʝʥʥʷ (ʚʠʰʠʚʢʘ, ʘʧʣʽʢʘʮʽʷ, 

ʤʝʨʝʞʠʚʦ, ʦʟʜʦʙʣʝʥʥʷ ʙʽʩʝʨʦʤ, ʧʘʡʻʪʢʘʤʠ, ʥʘʥʝʩʝʥʥʷ  ʨʫʯʥʦʛʦ ʨʠʩʫʥʢʘ ʘʙʦ 

ʧʨʠʥʪʘ-ʽʣʶʩʪʨʘʮʽʾ ʪʦʱʦ), ʱʦ ʥʘʜʘʻ ʚʽʜʯʫʪʥʦʛʦ ʝʬʝʢʪʫ ʥʦʚʠʟʥʠ ʚʠʨʦʙʫ [5]; 
-  ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʚʞʠʚʘʥʦʛʦ ʦʜʷʛʫ ʪʘ 

ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ; 
-  ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʠʰʢʽʚ ʯʠ ʚʽʜʭʦʜʽʚ ʪʝʢʩʪʠʣʴʥʦʛʦ ʘʙʦ ʰʚʝʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʦʚʠʭ ʚʠʨʦʙʽʚ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʘʧʩʘʡʢʣʽʥʛʫ ʩʝʨʝʜ ʩʪʫʜʝʥʪʩʪʚʘ, 

ʷʢ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʛʘʣʫʟʽ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ, ʩʧʨʠʷʪʠʤʝ ʧʦʜʘʣʴʰʦʤʫ ʡʦʛʦ 

ʧʦʰʠʨʝʥʥʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ. ʇʝʨʩʧʝʢʪʠʚʦʶ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʻ ʩʪʚʦʨʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʚʦʨʯʠʭ ʢʦʣʝʢʮʽʡ ʚʠʨʦʙʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʧʩʘʡʢʣʽʥʛʫ ʪʘ ʾʭ ʧʨʝʟʝʥʪʘʮʽʷ ʥʘ ʢʦʥʢʫʨʩʘʭ ʤʦʣʦʜʠʭ ʜʠʟʘʡʥʝʨʽʚ.             
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ɸʅɸʃɯʊʀʏʅʀʁ ʆɻʃʗɼ ʇɽʈɽɺɸʅʊɸɾʋɺɸʃʔʅʀʍ ʇʈʀʉʊʈʆɰɺ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʉʀʉʊɽʄ 

ʖ. ɸ. ʂʆɺɸʃʔʆɺ, ʄ. ɺ. ʄɯʉʗʎʔ, ʂ. ʖ. ɹɯʃɸʐʆɺ, ɯ. ɺ ʃʀʉʀʎʗ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ɺ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʘʥʪʘʞʦʧʽʜʥʽʤʘʣʴʥʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʧʝʨʘʮʽʡ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʣʠ ʧʨʦʤʠʩʣʦʚʽ ʨʦʙʦʪʠ ʪʘ 

ʤʘʥʽʧʫʣʷʪʦʨʠ, ʦʩʥʘʱʝʥʽ ʟʘʭʚʘʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʨʽʟʥʠʭ ʪʠʧʽʚ [1, 2, 3]. ʆʢʨʽʤ 

ʬʫʥʢʮʽʡ ʟʘʭʦʧʣʝʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: ʥʘʜʽʡʥʝ 

ʫʪʨʠʤʘʥʥʷ ʚʠʨʦʙʽʚ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ; ʩʪʘʙʽʣʴʥʽʩʪʴ ʙʘʟʫʚʘʥʥʷ; 

ʥʝʜʦʧʫʩʪʠʤʽʩʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ [1]. 

ʇʨʠ ʚʝʣʠʢʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʽʩʥʫʶʯʠʭ ʟʘʭʦʧʣʶʚʘʯʽʚ, ʝʬʝʢʪʠʚʥʠʤʠ 

ʚʚʘʞʘʶʪʴʩʷ ʪʽ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʜʽʣʝʥʥʷ, ʟʘʭʦʧʣʝʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʧʽʜ ʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ [2].  

ɼʣʷ ʟʘʭʦʧʣʝʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ, ʷʢʽ ʣʝʛʢʦ ʧʦʰʢʦʜʞʫʶʪʴʩʷ, 

ʥʝʦʙʭʽʜʥʦ: ʧʨʦʚʝʩʪʠ ʟʘʭʦʧʣʝʥʥʷ ʚʠʨʦʙʫ; ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʣʶʯʝʥʥʷ ʢʦʥʪʘʢʪʫ 

ʟʘʭʦʧʣʶʚʘʯʘ ʽʟ ʙʘʟʦʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʚʠʨʦʙʫ; ʟʜʽʡʩʥʠʪʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʪʘ 

ʢʽʥʮʝʚʝ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʭʦʧʣʝʥʦʛʦ ʦʙôʻʢʪʫ [8]. ɹʝʟʢʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ 

ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʜʘʶʪʴ ʟʤʦʛʫ ʫʥʠʢʥʫʪʠ ʪʠʩʢʫ ʥʘ 

ʟʘʭʦʧʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ, ʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʫʙʝʟʧʝʯʫʶʪʴ 

ʦʙôʻʢʪʠ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [7, 8, 13, 14] ʜʘʻ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ 

ʤʝʪʦʜʠ, ʥʘ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʟʘʭʦʧʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʤʘʥʽʧʫʣʶʚʘʥʥʷ (ʜʠʚ. ʨʠʩ. ): 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ, ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʡ, ʦʧʪʠʯʥʠʡ ʧʨʠʥʮʠʧ, ʧʨʠʥʮʠʧ ʥʘ ʦʩʥʦʚʽ 

ʩʪʦʷʯʦʾ ʭʚʠʣʽ, ʧʨʠʥʮʠʧ ʥʘ ʦʩʥʦʚʽ ʧʦʚʽʪʨʷʥʦʾ ʧʦʜʫʰʢʠ ʪʘ ʧʨʠʥʮʠʧ ɹʝʨʥʫʣʣʽ. 

ɿʘʭʦʧʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʛʥʽʪʥʠʭ ʟʘʭʦʧʣʶʚʘʯʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʤʘʛʥʽʪʥʠʭ ʩʠʣ, ʩʪʚʦʨʝʥʠʭ ʧʦʩʪʽʡʥʠʤʠ ʤʘʛʥʽʪʘʤʠ ʘʙʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ [9]. ʄʘʛʥʽʪʥʽ ʟʘʭʦʧʣʶʚʘʯʽ ʟʘʭʦʧʣʶʶʪʴ ʚʠʨʦʙʠ, ʥʘʚʽʪʴ 

ʷʢʱʦ ʚʦʥʠ ʥʝʦʨʽʻʥʪʦʚʘʥʽ ʽ ʣʝʞʘʪʴ ʥʘʩʠʧʦʤ (ʥʘʧʨʠʢʣʘʜ ʫ ʙʫʥʢʝʨʘʭ, ʣʦʪʢʘʭ, 

ʤʘʛʘʟʠʥʘʭ). ɺ ʨʘʟʽ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʚʠʨʦʙʽʚ, ʥʝʦʙʭʽʜʥʦ 

ʦʙʣʘʜʥʘʪʠ ʟʘʭʦʧʣʶʚʘʯ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ï ʩʢʠʜʘʯʝʤ [11]. 

ɽʣʝʢʪʨʦʩʪʘʪʠʯʥʠʡ ʤʝʪʦʜ ʜʦʩʠʪʴ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʘʭʦʧʣʝʥʥʷ ʜʫʞʝ ʪʦʥʢʠʭ ʧʣʘʩʪʠʥ, ʥʘʧʨʠʢʣʘʜ, ʪʦʥʢʠʭ ʩʢʣʷʥʠʭ ʧʘʥʝʣʝʡ. 

ʊʘʢʦʞ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʪʦʚʩʪʽʰʠʭ ʧʣʘʩʪʠʥ, 

ʟʦʢʨʝʤʘ ʢʨʝʤʥʽʻʚʠʭ ʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ [8]. 

ʆʧʪʠʯʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʘʪʝʨʽʘʣʴʥʽ ʯʘʩʪʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʽʣʴʥʦ ʧʽʜʚʽʰʝʥʽ ʽ ʧʨʠʩʢʦʨʝʥʽ ʩʠʣʘʤʠ ʪʠʩʢʫ ʧʨʦʤʝʥʶ ʚʽʜ ʚʠʜʠʤʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʩʚʽʪʣʘ. ʇʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʮʝʡ ʧʨʠʥʮʠʧ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʫʩʠʣʣʷ ʟʘʭʚʘʪʫ, 

ʱʦ ʣʝʜʴ ʩʷʛʘʻ 0,1é1 ʥʅ, ʽ ʜʦʮʽʣʴʥʠʡ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʯʘʩʪʦʢ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ 

ʜʦ 50 ʤʢʤ.  
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ʤʘʛʥʽʪʥʠʡ 

ʤʝʪʦʜ 

ʝʣʝʢʪʨʦʩʪʘ- 

ʪʠʯʥʠʡ ʤʝʪʦʜ 

ʦʧʪʠʯʥʠʡ 

ʤʝʪʦʜ 

ʤʝʪʦʜ ʥʘ 

ʦʩʥʦʚʽ 

ʩʪʦʷʯʦʾ ʭʚʠʣʽ 

ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʽ 

ʧʦʚʽʪʨʷʥʦʾ 

ʧʦʜʫʰʢʠ 

ʤʝʪʦʜ 

ɹʝʨʥʫʣʣʽ 

ʈʠʩ. 1. ʄʝʪʦʜʠ ʟʘʭʦʧʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʤʘʥʽʧʫʣʶʚʘʥʥʷ 

ʄʝʪʦʜ ʟʘʭʦʧʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʪʦʷʯʦʾ ʭʚʠʣʽ ʧʨʠʡʥʷʪʥʠʡ ʣʠʰʝ ʜʣʷ ʪʠʭ 

ʚʠʨʦʙʽʚ, ʫ ʷʢʠʭ ʨʦʟʤʽʨ ʤʝʥʰʠʡ ʦʜʥʽʻʾ ʚʦʩʴʤʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ [12].  

ʉʠʩʪʝʤʠ ʥʘ ʙʘʟʽ ʧʦʚʽʪʨʷʥʦʾ ʧʦʜʫʰʢʠ ʪʘ ʤʝʪʦʜʫ ɹʝʨʥʫʣʣʽ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʩʢʫ ʩʪʨʫʤʝʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʟʘʛʦʪʦʚʢʫ, ʽ ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʘʢʪʠʯʥʦ ʚʠʢʣʶʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʢʦʜʞʝʥʥʷ 

ʚʠʨʦʙʽʚ, ʷʢʽ ʣʝʛʢʦ ʜʝʬʦʨʤʫʶʪʴʩʷ [13]. 

ʄʦʞʣʠʚʽʩʪʴ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʫʪʨʠʤʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʟ ʨʽʟʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʩʪʨʫʢʪʫʨʦʶ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʨʦʙʠʪʴ ʾʭ ʥʘʜʟʚʠʯʘʡʥʦ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ [14]. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʪʨʫʤʠʥʥʠʭ ʟʘʭʦʧʣʶʚʘʯʽʚ ʧʦʣʷʛʘʻ ʫ ʚʠʥʠʢʥʝʥʥʽ 

ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʧʨʠʪʷʛʘʥʥʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʩʪʨʫʤʝʥʷ ʧʦʚʽʪʨʷ, ʷʢʠʡ 

ʚʠʪʽʢʘʻ ʟ ʩʦʧʣʘ, ʟ ʧʣʦʩʢʦʶ ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʟʚʫʢʦʚʦʾ 

ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʭʦʜʽ ʧʦʪʦʢʫ ʚ ʨʘʜʽʘʣʴʥʠʡ ʟʘʟʦʨ, ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʝʬʝʢʪ 

ʧʝʨʝʜʙʘʯʘʻ ʫʪʚʦʨʝʥʥʷ ʟʦʥ ʨʦʟʨʽʜʞʝʥʥʷ ʤʽʞ ʪʦʨʮʷʤʠ ʟʘʭʦʧʣʶʚʘʯʘ ʪʘ 

ʟʘʛʦʪʦʚʢʠ. ɿʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʥʘʜʟʚʫʢʦʚʦʛʦ ʧʦʪʦʢʫ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʰʚʠʜʢʦʩʪʽ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʤʝʥʰʝʥʥʷʤ 

ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʚ ʟʘʟʦʨʽ. ʅʘ ʨʘʜʽʫʩʽ rͤ ͒ʥʘʜʟʚʫʢʦʚʠʡ ʧʦʪʽʢ ʨʽʟʢʠʤ ʩʪʨʠʙʢʦʤ 
ʧʝʨʝʭʦʜʠʪʴ ʫ ʜʦʟʚʫʢʦʚʠʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʰʚʠʜʢʽʩʪʴ 

ʜʦʟʚʫʢʦʚʦʛʦ ʧʦʪʦʢʫ ʩʧʘʜʘʻ, ʘ ʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʫ ʟʘʟʦʨʽ ʧʣʘʚʥʦ ʟʨʦʩʪʘʻ ʜʦ 

ʚʝʣʠʯʠʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ͪ͊. 
ɺʠʩʥʦʚʢʠ. 

ɯʟ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʽ ʧʨʘʢʪʠʢʠ ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ, ʷʢʽ ʣʝʛʢʦ ʜʝʬʦʨʤʫʶʪʴʩʷ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

ï ʩʪʨʫʤʠʥʥʽ ʟʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ ʚʦʣʦʜʽʶʪʴ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï ʚʽʜʩʫʪʥʽʩʪʶ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʮʝʥʪʨʫʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʚʠʩʦʢʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʝʨʦʚʘʥʦʶ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʤʦʞʣʠʚʽʩʪʶ ʜʝʤʧʬʫʚʘʥʥʷ ʫʜʘʨʽʚ ʜʝʪʘʣʝʡ; 

ï ʩʪʨʫʤʠʥʥʽ ʟʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʽʚ ʩʣʽʜʽʚ ʢʦʥʪʘʢʪʫ, 

ʟʘʙʨʫʜʥʝʥʴ ʽ ʧʦʰʢʦʜʞʝʥʴ, ʯʦʛʦ ʥʝʤʦʞʣʠʚʦ ʫʥʠʢʥʫʪʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʭʦʧʣʝʥʥʷ ʚʠʨʦʙʽʚ. 

ʆʪʞʝ, ʩʪʨʫʤʠʥʥʽ ʟʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ ʚʦʣʦʜʽʶʪʴ ʥʠʟʢʦʶ ʧʝʨʝʚʘʛ, ʧʨʦʪʝ, 

ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʧʘʪʝʥʪʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʧʠʪʘʥʥʷʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ - 
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ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʠʜʽʣʷʣʦʩʴ ʫʚʘʛʠ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʨʫʤʠʥʥʠʭ ʟʘʭʦʧʣʶʚʘʯʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʚ ʜʘʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. 
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ʋɼʂ 677.075 

ɽʂʉʇɽʈʊʅɸ ʆʎɯʅʂɸ ʇʆʂɸɿʅʀʂɯɺ ʗʂʆʉʊɯ ʊɽʂʉʊʀʃʔʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ ɼʃʗ ɺʀʈʆɹʅʀʎʊɺɸ ɺʀʈʆɹɯɺ ɯʅɼʋʉʊʈɯɰ ʄʆɼʀ 

ɸ.ɯ. ɹɸɹʀʏ, ʆ.ɺ. ʄʆʉʂʆɺɸ  

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
 

ʇʝʨʰʠʡ ʽ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʝʪʘʧ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʻ 

ʚʠʙʽʨ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 

ɺʽʜ ʧʨʠʡʥʷʪʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʘʣʝʞʠʪʴ ʩʧʝʢʪʨ 

ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʚʝʣʠʯʠʥ ʙʘʟʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʧʝʨʝʣʽʢ 

ʥʘʡʤʝʥʫʚʘʥʴ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ, ʚʠʟʥʘʯʘʻ ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʾʾ ʷʢʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʦʮʽʥʢʫ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ [1].  

ɸʥʘʣʽʟ ʜʘʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʚʠʤʦʛ, ʷʢʽ ʚʠʩʫʚʘʶʪʴʩʷ 

ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʠʨʦʙʠ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʪʘ ʚʠʚʯʠʚʰʠ ʜʽʶʯʽ 

ʩʪʘʥʜʘʨʪʠ, ʥʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʫ ʥʦʤʝʥʢʣʘʪʫʨʫ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 - ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʨʦʙʽʚ 

ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ 
ˉ 

ʟ/ʧ 

ɻʨʫʧʘ ʚʠʤʦʛ ʍʘʨʘʢʪʝʨʠʟʦʚʘʥʘ  

ʚʣʘʩʪʠʚʽʩʪʴ 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ 

1 2 3 4 

1 ʇʨʠʟʥʘʯʝʥʥʷ ʉʦʮʽʘʣʴʥʘ 

 

ʭʫʜʦʞʥʴʦ-ʢʦʣʦʨʠʩʪʠʯʥʝ ʦʬʦʨʤʣʝʥʥʷ, ʙʘʣ;  

ʩʪʨʫʢʪʫʨʘ, ʙʘʣ; 

ʧʦʚʝʨʭʥʝʚʘ ʛʫʩʪʠʥʘ, ʛ/ʤ2 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʤʢʅĿʩʤ2  

2 ɽʨʛʦʥʦʤʽʯʥʽʩʪʴ ɻʽʛʽʻʥʽʯʥʽʩʪʴ 

 

ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ,%; ʚʦʣʦʛʦʚʽʜʜʘʯʘ,%    

ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʽʪʨʦʧʨʦʥʠʢ-ʥʦʩʪʽ, ʜʤ3/ʤ2ʩ,  

ʢʘʧʽʣʷʨʥʽʩʪʴ, ʤʤ, ʚʦʜʦʚʙʠʨʘʣʴʥʽʩʪʴ, %,  

ᶀᵹᶃᵿᵽᵹᵺΞᶀᵿᵳᵶᶁᶆᵾᵶᵳᵹᵺΞᵶᵼᵶᵻᶃᶁᵹᶈᵾᵹᵺΞᵿᶀᶖᶁΫΞ

ᵟᵽḎᵽ 

ʂʦʤʬʦʨʪʥʽʩʪʴ 

 

ʧʦʚʝʨʭʥʝʚʘ ʛʫʩʪʠʥʘ ʛ/ʤ2; ʪʦʚʱʠʥʘ, ʤʤ, ʩʤ;  

ʞʦʨʩʪʢʽʩʪʴ, ʤʢʅĿʩʤ2,  

3 

 

ʅʘʜʽʡʥʽʩʪʴ ʌʦʨʤʦʩʪʽʡʢʽʩʪʴ ʟʤʽʥʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʧʽʩʣʷ ʜʽʾ ɺʊʆ, % 

ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

 

ʩʪʽʡʢʽʩʪʴ ʧʦʬʘʨʙʫʚʘʥʥʷ ʜʦ ʜʽʾ ʧʨʘʥʥʷ, ʧʦʪʫ, ʩʣʠʥʠ, ʩʝʯʽ, 

ʚʠʜʽʣʝʥʴ, ʙʘʣʠ; ʟʤʽʥʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʧʽʩʣʷ ʤʦʢʨʠʭ 

ʦʙʨʦʙʦʢ, %  

ɺʠʪʨʠʚʘʣʽʩʪʴ ʩʪʽʡʢʽʩʪʴ ʩʪʠʨʘʥʥʷ ʧʦ ʧʣʦʱʠʥʽ, ʮʠʢʣʠ; ʤʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ 

ʜʝʪʘʣʝʡ, ʜʘʥ/ʩʤ 

4 ɽʩʪʝʪʠʯʥʽʩʪʴ ʆʧʪʠʯʥʽ ʭʫʜʦʞʥʴʦ-ʢʦʣʦʨʠʩʪʠʯʥʝ ʦʬʦʨʤʣʝʥʥʷ, ʙʘʣʠ;  

ʩʪʨʫʢʪʫʨʘ ʦʟʜʦʙʣʝʥʥʷ, ʙʘʣʠ; ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʟʨʘʟʢʫ ʝʪʘʣʦʥʫ, ʙʘʣʠ;  

5 ʊʝʭʥʦʣʦʛʽʯ 

ʥʽʩʪʴ 

ɻʝʦʤʝʪʨʠʯʥʽ ʰʠʨʠʥʘ, ʩʤ;  

ʟʤʽʥʘ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʧʽʩʣʷ ɺʊʆ, %;  

ʨʦʟʪʷʞʥʽʩʪʴ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʱʦ ʤʝʥʰʝ ʨʦʟʨʠʚʥʦʛʦ, %  

ʄʝʭʘʥʽʯʥʽ ʪʦʚʱʠʥʘ, ʤʤ ;  

ʨʦʟʩʫʚʘʻʤʽʩʪʴ, ʜʘʅ 

6 ɹʝʟʧʝʢʘ 

ʩʧʦʞʠʚʘʥʥʷ 

ʉʧʦʞʠʚʯʽ, 

ʙʽʦʣʦʛʽʯʥʽ 

ʚʤʽʩʪ ʨʝʯʦʚʠʥ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʤ, % 

ʇʨʠ ʢʦʥʬʝʢʮʽʶʚʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʚʘʛʦʤʽ ʚʠʤʦʛʠ ʜʦ ʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʫʪʠʣʽʪʘʨʥʽ ʽ ʝʩʪʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʘ.  ʂʦʥʬʝʢʮʽʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʦʜʷʛʫ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ 

ʤʝʪʦʜʠʢʦʶ [2] ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʠ ʂʅʋʊɼ. 
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 ɼʣʷ ʩʢʣʘʜʘʥʥʷ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʟʥʘʯʫʱʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʧʦʝʪʘʧʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʚʝʩʪʠ ʨʘʥʞʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʜʘʚʰʠ 

ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʦʤʫ, ʟʘ ʜʫʤʢʦʶ ʝʢʩʧʝʨʪʽʚ ʨʘʥʛ R=1, ʥʘʡʤʝʥʰ ʚʘʛʦʤʦʤʫ ï R 

=10 (ʧʨʠʢʣʘʜ ʘʥʢʝʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1). ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʽ ʩʬʦʨʤʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʨʘʥʞʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. ɼʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʜʣʷ ʨʦʟʛʣʷʜʫ 

ʤʘʪʝʨʽʘʣʽʚ, ʥʝ ʚʢʣʶʯʘʣʠʩʷ ʝʩʪʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ ʦʮʽʥʦʢʠ ʤʘʪʝʨʽʘʣʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʘʛʦʤʦʩʪʽ ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʦʮʽʥʮʽ ʩʪʫʧʝʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʫʤʦʢ 

ʝʢʩʧʝʨʪʽʚ ʽ ʧʽʜʨʘʭʫʥʢʫ ʟʚʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʠʪʫʚʘʥʥʷ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ [3]. 

 
ʈʠʩ. 1. ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʛʦʤʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  

ʜʣʷ ʚʠʨʦʙʽʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ (ʨʠʩ 1) ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʽʩʪʦʪʥʦ ʟʥʘʯʠʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʩʘʤʝ: ʚʦʣʦʛʦʻʤʥʽʩʪʴ(j =̔0,27), 

ʚʦʣʦʛʦʚʽʜʜʘʯʘ (j =̔0,26), ʟʘʣʠʰʢʦʚʘ ʜʝʬʦʨʤʘʮʽʷ (j  ̔ =0,25) ʪʘ ʩʪʽʡʢʽʩʪʴ 

ʧʦʬʘʨʙʫʚʘʥʥʷ ʜʦ ʜʽʾ ʧʨʘʥʥʷ ʪʘ ʧʦʪʫ (j ̔=0,22). 

ʆʪʞʝ, ʥʘ ʙʘʟʽ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʨʘʥʞʠʨʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʽʻʨʘʨʭʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʦ ʟʥʘʯʠʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʦʜʷʛʫ ʞʽʥʦʯʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ. 
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ʉʇʆʉʆɹʀ ɿɼɯʁʉʅɽʅʅʗ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ɺ ʉʋʏɸʉʅʀʍ 

ʐɺɽʁʅʀʍ ɺʀʈʆɹɸʍ 

ʗ.ɸ. ʄʆʉʂɸʃʖʂ, ɺ.ʆ. ʇʈʀɺɸʃɸ  

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʇʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʤʠ ʰʚʝʡʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʩʪʦʷʪʴ ʟʘʜʘʯʽ 

ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʢʦʨʠʩʪʫʚʘʣʘʩʷ ʙ 

ʧʦʧʠʪʦʤ ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ. ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʘʩʦʨʪʠʤʝʥʪ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʰʫʢʘʪʠ ʥʦʚʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʚʠʪʨʘʪ, ʪʝʨʤʽʥʽʚ 

ʨʦʟʨʦʙʢʠ ʪʘ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʚʠʨʦʙʽʚ, ʥʘʙʣʠʞʘʶʯʠ ʜʦ ʤʽʥʽʤʫʤʫ ʚʠʪʨʘʪʠ 

ʥʘ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ, ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʪʘ ʧʝʨʝʙʫʜʦʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʪʦʢʽʚ, 

ʱʦ ʾʭ ʚʠʛʦʪʦʚʣʷʶʪʴ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʨʦʙʢʘ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʶ ʜʝʢʽʣʴʢʦʭ 

ʚʠʨʦʙʽʚ, ʪʦʙʪʦ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ [1].  

ʇʽʜ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʦʜʷʛʫ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʟʜʘʪʥʽʩʪʴ ʰʚʝʡʥʦʛʦ ʚʠʨʦʙʫ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʫ ʚʠʨʽʙ ʽʥʰʦʛʦ ʚʠʜʫ, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʬʦʨʤʫ ʪʘ ʩʠʣʫʝʪ ʟʘ ʨʘʭʫʥʦʢ ʨʫʭʦʤʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʉʪʚʦʨʝʥʥʷ 

ʦʜʷʛʫ, ʟʜʘʪʥʦʛʦ ʜʦ ʚʠʜʦʟʤʽʥʝʥʥʷ, ʟʘʚʞʜʠ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʝ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʙʘʛʘʪʴʦʭ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʘʢʽ ʚʠʨʦʙʠ ʩʪʚʦʨʶʶʪʴ 

ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʯʘʩʪʦʶ ʟʤʽʥʦʶ ʧʦʜʽʡ.   

ʆʜʷʛ, ʱʦ ʟʜʘʪʥʠʡ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ, ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ 

ʟʚʠʯʘʡʥʠʤ ʦʜʷʛʦʤ:  

- ʧʦ-ʧʝʨʰʝ, ʻ ʤʦʞʣʠʚʠʤ  ʧʦʻʜʥʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʦʜʷʛʫ 

ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʛʦ ʢʦʤʧʣʝʢʪʫ (ʢʦʤʙʽʥʝʟʦʥ-ʰʪʘʥʠ-ʰʦʨʪʠ-ʩʫʤʢʘ, ʧʣʘʱ-ʞʘʢʝʪ-

ʩʫʤʢʘ, ʞʘʢʝʪ-ʞʠʣʝʪ, ʢʫʨʪʢʘ-ʩʫʤʢʘ ʪʦʱʦ); 

- ʧʦ-ʜʨʫʛʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʨʦʙʫ ʽʟ ʢʦʤʧʣʝʢʪʫ ʷʢ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʨʦʙʫ; 

- ʧʦ-ʪʨʝʪʻ, ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʪʫ ʽʟ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʨʽʟʥʠʭ ʢʦʤʧʣʝʢʪʽʚ; 

- ʧʦ-ʯʝʪʚʝʨʪʝ, ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʪʫ ʽʟ ʚʠʨʦʙʽʚ, ʱʦ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ [2]. 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟôʻʤʥʠʭ/ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʜʝʪʘʣʝʡ, ʱʦ ʟʜʘʪʥʽ ʚʽʜôʻʜʥʫʚʘʪʠʩʷ- 

ʧʨʠʻʜʥʫʚʘʪʠʩʷ, ʨʦʟʩʫʚʘʪʠʩʷ-ʟʩʫʚʘʪʠʩʷ, ʟʛʦʨʪʘʪʠʩʷ-ʨʦʟʛʦʨʪʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʪʘʢʠʭ ʩʢʨʽʧʣʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ˇʫʜʟʠʢʠ, ʢʥʦʧʢʠ, ʪʘʩʴʤʘ-òʙʣʠʩʢʘʚʢʘñ, 

ʪʝʢʩʪʠʣʴʥʘ ʪʘʩʴʤʘ, ʟʘʚôʷʟʢʠ, ʰʥʫʨʠ ʪʦʱʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʜʦʟʤʽʥʶʚʘʪʠ ʤʦʜʝʣʴ 

ʦʜʷʛʫ, ʥʘʜʘʚʘʪʠ ʾʡ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʤʽʥʶʚʘʪʠ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʬʫʥʢʮʽʾ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʾʭ ʧʣʦʱʽ ʪʘ 

ʤʘʩʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ.  

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʦʜʷʛʫ ʘʙʦ ʟʤʽʥʘ ʬʫʥʢʮʽʡ ʦʜʷʛʫ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ 

ʪʘʢʦʶ ʩʭʝʤʦʶ: 
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1 - ʟʤʽʥʘ ʬʫʥʢʮʽʾ ʥʘ ʘʥʘʣʦʛʽʯʥʫ ʬʫʥʢʮʽʶ (ʥʘʧʨʠʢʣʘʜ: ʩʫʢʥʷ-ʩʫʢʥʷ, 

ʞʘʢʝʪ-ʞʘʢʝʪ); 

2 - ʟʤʽʥʘ ʬʫʥʢʮʽʾ ʥʘ ʬʫʥʢʮʽʶ ʟʽ ʟʤʽʱʝʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

(ʥʘʧʨʠʢʣʘʜ: ʩʫʢʥʷ-ʩʧʽʜʥʠʮʷ, ʰʪʘʥʠ-ʰʦʨʪʠ); 

3 - ʟʤʽʥʘ ʬʫʥʢʮʽʾ ʥʘ ʬʫʥʢʮʽʶ ʟ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʥʘʧʨʠʢʣʘʜ: 

ʩʫʢʥʷ-ʙʣʫʟʘ); 

4 - ʟʤʽʥʘ ʬʫʥʢʮʽʾ ʥʘ ʬʫʥʢʮʽʶ ʟ ʧʨʦʪʠʣʝʞʥʠʤʠ (ʽʥʚʝʨʩʥʠʤʠ) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʥʘʧʨʠʢʣʘʜ: ʩʫʢʥʷ-ʢʦʤʧʣʝʢʪ). 

5 - ʧʦʻʜʥʘʥʥʷ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʫʥʢʮʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʚʠʨʽʙ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʥʝ ʣʠʰʝ ʡʦʛʦ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʘ ʡ ʬʫʥʢʮʽʾ (ʧʨʠʟʥʘʯʝʥʥʷ). ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʘ ʪʘʢʦʞ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʦʛʦ ʢʦʩʪʶʤʫ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʚʽʩʽʤ ʙʘʟʦʚʠʭ ʧʨʦʪʦʪʠʧʽʚ 

ʩʧʦʩʦʙʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʜʷʛʫ: 

1 - ʧʦʷʚʘ-ʟʥʠʢʥʝʥʥʷ ʦʙôʻʤʫ ʚʩʴʦʛʦ ʚʠʨʦʙʫ; 

2 - ʚʽʜʜʽʣʝʥʥʷ-ʧʨʠʻʜʥʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʘʙʦ ʝʣʝʤʝʥʪʽʚ ʦʜʷʛʫ; 

3 - ʨʝʛʫʣʶʚʘʥʥʷ-ʬʽʢʩʘʮʽʷ ʚʝʣʠʯʠʥʠ, ʦʙôʻʤʫ, ʬʦʨʤʠ, ʩʠʣʫʝʪʫ ʚʠʨʦʙʫ ʽ  

ʜʝʪʘʣʝʡ ʚʠʨʦʙʫ; 

4 - ʟʛʦʨʪʘʥʥʷ-ʨʦʟʛʦʨʪʘʥʥʷ ʜʝʪʘʣʝʡ ʪʘ ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʙʫ; 

5 - ʨʦʟʪʷʛʫʚʘʥʥʷ-ʩʪʷʛʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʘʙʦ ʯʘʩʪʠʥ ʚʠʨʦʙʫ; 

6 - ʟʘʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʘ ʜʝʪʘʣʝʡ ʚʠʨʦʙʫ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ 

ʜʝʪʘʣʷʤʠ; 

7 - ʩʫʤʽʱʝʥʥʷ-ʨʦʟʩʫʚʘʥʥʷ ʯʘʩʪʠʥ ʚʠʨʦʙʫ; 

8 - ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʠʨʦʙʫ ʟʘ ʨʘʭʫʥʦʢ ʦʟʜʦʙʣʝʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʙʘʟʦʚʠʭ ʧʨʦʪʦʪʠʧʽʚ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʧʨʠʡʦʤʽʚ ʪʘ ʟʘʩʦʙʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʷʢʘ ʻ ʚʘʞʣʠʚʦʶ 

ʯʘʩʪʠʥʦʶ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʱʦ ʟʜʘʪʥʽ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ (ʨʠʩ.1).  
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ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʠʡʦʤʽʚ ʪʘ ʟʘʩʦʙʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 
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ʃʽʪʝʨʘʪʫʨʘ 
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https://berloga.in.ua/catalog/odyag 

2. ɾʠʪʢʦ ʊ.ɺ., ɹʫʣʝʡ-ʈʫʙʘʥ ʅ.ɺ. ʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ʦʜʷʛʫ ʪʠʧʫ 

ñʪʨʘʥʩʬʦʨʤʝʨò [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  chrome-

extension://efaidnbmnnnibpcajpcglclefindmkaj/http://dspace.msu.edu.ua:8080/jspu

i/bitstream/123456789/506/1/36_Tezy.pdf 

3. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʚ ʢʦʣʝʢʮʽʷʭ ʦʜʷʛʫ ʩʫʯʘʩʥʠʭ ʜʠʟʘʡʥʝʨʽʚ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://studfile.net/preview/9351549/ 

page:2 

4. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʣʷ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʢʦʣʝʢʮʽʡ ʞʽʥʦʯʦʛʦ ʦʜʷʛʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://er.knutd.edu.ua/bitstream/123456789/10627/1/ 
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ʋɼʂ 687-1: 687.03:658.5 

ɺɸɾʃʀɺɯʉʊʔ ʌʆʈʄʋɺɸʅʅʗ ɹɽɿʇɽʏʅʆʉʊɯ ʊɽʂʉʊʀʃʔʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ ɯ ʆɼʗɻʋ ɺɯʁʉʔʂʆɺʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ 

ʃ.ɻ. ʅɯʂʆʃɸʁʏʋʂ 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʩʫʭʦʧʫʪʥʠʭ ʚʽʡʩʴʢ  

ʽʤʝʥʽ ʛʝʪʴʤʘʥʘ ʇʝʪʨʘ ʉʘʛʘʡʜʘʯʥʦʛʦ, ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ʉʴʦʛʦʜʥʽ ʚʘʞʣʠʚʽʩʪʴ ʷʢʦʩʪʽ ʚʽʡʩʴʢʦʚʦʾ ʬʦʨʤʠ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʾʭ 

ʘʢʪʠʚʥʦʶ ʫʯʘʩʪʶ ʫ ʚʽʡʩʴʢʦʚʠʭ ʙʦʡʦʚʠʭ ʜʽʷʭ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʘʡʙʽʣʴʰʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʟʘʟʥʘʻ ʩʘʤʝ 

ʚʽʡʩʴʢʦʚʘ ʬʦʨʤʘ, ʚ ʷʢʽʡ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʝʮʴ ʥʘʡʪʨʠʚʘʣʽʰʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʻ ʚ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ.  ʊʦʤʫ ʟʘʛʘʣʦʤ ʨʽʚʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʨʝʜʤʝʪʽʚ ʚʽʡʩʴʢʦʚʦʛʦ ʦʜʷʛʫ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʙʦʻʛʦʪʦʚʥʦʩʪʽ ʽ ʪʝʭʥʽʯʥʦʾ ʪʘ ʤʘʪʝʨʽʘʣʴʥʦʾ ʦʩʥʘʱʝʥʦʩʪʽ ʟʙʨʦʡʥʠʭ ʩʠʣ, 

ʦʩʦʙʣʠʚʦ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʙʦʡʦʚʦʛʦ ʝʢʽʧʽʨʫʚʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷ ʟʨʫʯʥʠʤ, ʝʨʛʦʥʦʤʽʯʥʠʤ ʪʘ ʢʦʤʬʦʨʪʥʠʤ ʦʜʷʛʦʤ. ɸ ʮʝ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʽ ʧʽʜʭʦʜʽʚ, 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʢʘʭ, ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [1]. 

ʌʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʚʢʣʶʯʘʻ ʧʦʙʫʜʦʚʫ ʢʦʤʧʣʝʢʩʫ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ. ɺʽʡʩʴʢʦʚʠʡ ʦʜʷʛ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʚʠʩʦʢʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʢʦʤʬʦʨʪʥʽʩʪʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷ, ʘʜʞʝ ʚʽʜ ʪʦʛʦ, 

ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʫ ʥʴʦʤʫ ʧʦʻʜʥʫʶʪʴʩʷ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ, ʷʢ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ 

ʩʚʦʻʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʯʝʥʥʶ, ʟʘʣʝʞʠʪʴ ʧʨʦʮʝʩ ʧʨʦʬʝʩʽʡʥʦʾ, 

ʦʧʝʨʘʪʠʚʥʦ-ʩʣʫʞʙʦʚʦʾ ʪʘ ʥʘʚʯʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʂʨʽʤ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʚʠʤʦʛ, 

ʷʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʛʽʛʽʻʥʽʯʥʦʩʪʽ, ʬʦʨʤʝʥʠʡ ʦʜʷʛ 

ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʦʩʦʙʠʩʪʦʾ ʙʝʟʧʝʢʠ. ʋ ʟʥʘʯʥʽʡ ʤʽʨʽ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʜʦʤ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʙʦʡʦʚʦʛʦ ʝʢʽʧʽʨʫʚʘʥʥʷ [1, 2]. 

ʗʢʽʩʪʴ ʪʝʢʩʪʠʣʶ ʜʣʷ ʚʽʡʩʴʢʦʚʦʾ ʬʦʨʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 

ʚʽʜʧʦʚʽʜʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʣʦʢʥʠʩʪʦʾ ʦʩʥʦʚʠ, ʦʢʨʝʤʠʭ ʤʘʨʦʢ 

ʩʠʥʪʝʪʠʯʥʠʭ ʙʘʨʚʥʠʢʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʧʨʝʪʽʚ ʜʣʷ ʾʭ ʟʘʢʣʶʯʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʘʣʝ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʦʙʨʦʙʦʢ ʜʣʷ ʥʘʜʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʚʠʨʦʙʽʚ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʅʝʚʜʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʘʥʦʤʫ ʧʝʨʝʣʽʢʫ 

ʭʦʯʘ ʙʠ ʦʜʥʦʛʦ ʽʟ ʥʘʟʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʚʥʦʛʦ 

ʟʥʝʮʽʥʝʥʥʷ ʚʩʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʠ ʚʠʨʦʙʫ [2]. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 

ʙʝʟʧʝʯʥʠʤʠ ʪʝʢʩʪʠʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʚʠʨʦʙʘʤʠ ʽ ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʦʢʨʝʤʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʦʚʘʨʽʚ ʚʞʝ ʜʘʚʥʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʦʣʽ ʟʦʨʫ ʤʝʥʝʜʞʝʨʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ 

ʮʽʣʦʤʫ ʩʚʽʪʽ.  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʪʦʚʘʨʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ, ʩʦʮʽʘʣʴʥʦʾ ʡ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 
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ʥʘʩʝʣʝʥʥʷ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʪʫʪ ʟʘʢʮʝʥʪʦʚʘʥʘ ʥʘ ʩʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ 

ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʠ ʻ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ 

ʮʠʭ ʚʠʨʦʙʽʚ. 

ɻʦʣʦʚʥʘ ʩʧʝʮʠʬʽʢʘ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʥʝ ʪʽʣʴʢʠ ʧʦʩʪʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ ʤʘʶʪʴ ʟ 

ʥʠʤʠ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʢʦʥʪʘʢʪ. 

ɿʘʛʦʩʪʨʝʥʥʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʙʣʝʤ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʟʘʮʽʾ ʫ 

ʚʽʪʯʠʟʥʷʥʦʤʫ ʪʝʢʩʪʠʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʜʠʢʪʫʻ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʧʦʩʠʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʥʝ 

ʪʽʣʴʢʠ ʦʢʨʝʤʠʭ ʧʽʜʛʘʣʫʟʝʡ ʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʘʣʝ ʡ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʧʨʘʢʪʠʢʫ ʾʭ ʨʦʙʦʪʠ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ. ʄʦʚʘ ʡʜʝ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʨʦ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʫ 

ʝʢʦʣʦʛʽʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʩʦʨʪʠʤʝʥʪʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʪʝʢʩʪʠʣʴʥʦʾ ʩʠʨʦʚʠʥʠ (ʦʩʦʙʣʠʚʦ ʭʽʤʽʯʥʠʭ ʚʦʣʦʢʦʥ, ʩʠʥʪʝʪʠʯʥʠʭ 

ʙʘʨʚʥʠʢʽʚ, ʧʦʣʽʤʝʨʥʠʭ ʦʙʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʽʥ.), ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʚʠʜʽʚ ʮʽʻʾ ʩʠʨʦʚʠʥʠ, ʪʝʭʥʦʣʦʛʽʡ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ 

ʦʟʜʦʙʣʶʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʦʩʦʙʣʠʚʦ ʚʽʜʙʽʣʶʚʘʥʥʷ, ʬʘʨʙʫʚʘʥʥʷ, 

ʟʘʢʣʶʯʥʦʛʦ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ), ʧʨʠʚʝʜʝʥʥʷ ʜʦ ʥʦʨʤ ʙʝʟʧʝʢʠ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ ʘʩʦʨʪʠʤʝʥʪʫ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʚ ʋʢʨʘʾʥʽ ʨʠʥʢʫ ʝʢʦʪʝʢʩʪʠʣʶ ʚʽʡʩʴʢʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʑʦ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ [3, 4]. 
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ʉʋʏɸʉʅɸ ɸɼɸʇʊʀɺʅɸ ʌʋʈʅɯʊʋʈɸ ɼʃʗ ɺɿʋʊʊʗ ʊɸ ɰɰ ʈʆʃʔ 

ʋ ʈʆɿʈʆɹʎɯ ɺɿʋʊʊʗ 

ʃ. ʏɽʈʊɽʅʂʆ, ɺ. ʂɽʈʅɽʐ, ʅ. ʂʋɿɯʅɸ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʜʠʟʘʡʥʫ 
 

 ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʻ 

ʨʦʟʚʠʪʦʢ ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʣʶʜʷʤ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʜʯʫʚʘʪʠ ʩʝʙʝ ʙʝʟʙʘʨôʻʨʥʠʤʠ. ɼʘʥʠʡ ʥʘʧʨʷʤʦʢ ʘʢʪʠʚʥʦ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʘ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʫ ʚʩʽʭ ʩʬʝʨʘʭ, ʦʩʦʙʣʠʚʦ ʫ ʥʘʧʨʷʤʢʫ ʣʝʛʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʴʦʛʦʜʥʽ ʚʽʜʦʤʽ ʩʚʽʪʦʚʽ ʜʠʟʘʡʥʝʨʠ ʩʪʚʦʨʶʶʪʴ ʘʜʘʧʪʠʚʥʽ ʪʘ 

ʽʥʢʣʶʟʠʚʥʽ ʢʦʣʝʢʮʽʾ ʤʦʜʥʦʛʦ ʦʜʷʛʫ. ʊʘʢ, ʊʦʤʤʽ ʍʽʣʬʽʛʝʨ ʫ ʚʝʨʝʩʥʽ 2019 ʨʦʢʫ  

ʧʨʝʜʩʪʘʚʠʚ ʥʦʚʫ ʢʦʣʝʢʮʽʶ ʦʜʷʛʫ ʥʘ ʪʠʞʥʽ ʤʦʜʠ ʚ ʅʴ-ʁʁʦʨʢʫ, ʷʢʘ 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʶ ʘʜʘʧʪʠʚʥʠʡ ʦʜʷʛ ʟ ʤʘʛʥʽʪʥʠʤʠ ˇʫʜʟʠʢʘʤʠ, ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʟʘʩʪʽʙʢʘʤʠ-ʙʣʠʩʢʘʚʢʘʤʠ, ʨʝʛʫʣʶʚʘʥʥʷʤ ʜʦʚʞʠʥʠ ʚʠʨʦʙʫ, ʱʦ ʥʝ ʘʙʠ ʷʢ 

ʚʧʣʠʥʫʣʦ ʥʘ ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʚʠʨʦʙʽʚ ʪʘ ʟʤʽʥʠʣʦ ʩʪʘʚʣʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʜʦ ʜʠʟʘʡʥʫ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʜʘʧʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʚʠʜʠ ʬʫʨʥʽʪʫʨʠ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʘʜʘʧʪʠʚʥʦʛʦ ʚʟʫʪʪʷ. 

ʆʜʥʠʤ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʩʘʤʦʩʪʽʡʥʝ ʚʟʫʚʘʥʥʷ.  ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʟʫʪʪʻʚʘ ʛʘʣʫʟʴ 

ʧʨʘʮʶʻ ʥʘʜ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʦ ʨʦʟʨʦʙʮʽ ʘʜʘʧʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʬʫʨʥʽʪʫʨʠ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʧʨʦʮʝʩ 

ʚʟʫʚʘʥʥʷ, ʧʦʢʨʘʱʫʶʪʴ ʨʽʚʝʥʴ ʟʨʫʯʥʦʩʪʽ ʤʦʜʝʣʝʡ ʪʘ ʩʧʨʠʷʶʪʴ ʟʘʛʘʣʴʥʦʤʫ 

ʚʽʜʯʫʪʪʶ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ ʩʧʦʞʠʚʘʯʘ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ (ʨʠʩ. 1).  

ɿʘʛʘʣʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʘʜʘʧʪʫʚʘʪʠ ʚʟʫʪʪʷ ʜʦ ʧʦʪʨʝʙ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʤʦʞʥʘ 

ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʛʨʫʧʠ: 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʢʦʥʩʪʨʫʢʮʽʾ ʚʝʨʭʫ ʚʟʫʪʪʷ, ʱʦ 

ʩʧʨʠʷʶʪʴ ʣʝʛʢʦʤʫ ʚʟʫʚʘʥʥʶ; 

-  ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʾ ʬʫʨʥʽʪʫʨʠ ʨʦʙʣʷʪʴ ʚʟʫʪʪʷ ʙʽʣʴʰ 

ʜʦʩʪʫʧʥʠʤ ʽ ʢʦʤʬʦʨʪʥʠʤ ʜʣʷ ʣʶʜʝʡ ʟ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ; 

- ʘʜʘʧʪʘʮʽʷ ʚʥʫʪʨʽʰʥʴʦʾ ʬʦʨʤʠ ʜʦ ʧʦʪʨʝʙ ʧʘʮʽʻʥʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʢʣʘʜʥʠʭ  ʫʩʪʽʣʦʢ. 

 
ʈʠʩ. 1. ʈʽʟʥʦʚʠʜʠ ʘʜʘʧʪʠʚʥʦʛʦ ʚʟʫʪʪʷ 
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ɸʜʘʧʪʠʚʥʘ ʬʫʨʥʽʪʫʨʘ ʜʣʷ ʚʟʫʪʪʷ ʧʝʨʝʰ ʟʘ ʚʩʝ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ  

ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʜʦʜʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ 

ʜʦ ʚʟʫʪʪʷ, ʩʧʨʠʷʶʯʠ ʟʨʫʯʥʦʩʪʽ, ʢʦʤʬʦʨʪʫ ʽ ʙʝʟʧʝʮʽ ʧʨʠ ʥʦʩʽʥʥʽ. ɺʦʥʘ 

ʜʦʧʦʤʘʛʘʻ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʽ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɼʦ ʜʘʥʦʛʦ ʚʠʜʫ ʬʫʨʥʽʪʫʨʠ ʥʘʣʝʞʘʪʴ ʟʘʩʪʽʙʢʠ, 

ʚʢʣʘʜʥʽ ʫʩʪʽʣʢʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʙʫʜʦʚʘʥʽ ʜʘʪʯʠʢʠ, ʰʥʫʨʽʚʢʠ ʪʘ ʽʥ.. ɸʜʘʧʪʠʚʥʽ 

ʟʘʤʢʠ ʪʘ ʟʘʩʪʽʙʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢ, ʱʦʙ ʾʭ ʙʫʣʦ ʣʝʛʢʦ ʚʽʜʢʨʠʚʘʪʠ ʽ 

ʟʘʩʪʽʙʘʪʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʫʢ 

ʘʙʦ ʤʦʙʽʣʴʥʽʩʪʶ. ɺʦʥʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ ʧʽʜʛʨʫʧʠ: ʟʘʩʪʽʙʢʠ ʚʝʣʢʨʦ 

(ʢʣʝʶʯʽ ʟʘʩʪʽʙʢʠ), ʷʢʽ ʻ ʜʫʞʝ ʟʨʫʯʥʠʤʠ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʦʶ ʨʫʭʣʠʚʽʩʪʶ 

ʨʫʢ, ʪʘʢʠʤʠ ʷʢ ʣʶʜʠ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʘʨʪʨʠʪʫ, ʘʙʦ ʜʣʷ ʜʽʪʝʡ, ʷʢʽ ʱʝ ʥʝ 

ʚʤʽʶʪʴ ʟʘʩʪʽʙʘʪʠ  ʥʘ ʧʨʷʞʢʠ ʘʙʦ ʟʘʩʪʽʙʢʠ-ʙʣʠʩʢʘʚʢʠ; ʤʘʛʥʽʪʥʽ ʟʘʩʪʽʙʢʠ, ʷʢʽ 

ʣʝʛʢʦ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʽ ʨʦʟʩʪʽʙʘʶʪʴʩʷ, ʱʦ ʧʦʣʝʛʰʫʻ 

ʦʜʷʛʘʥʥʷ ʽ ʟʥʽʤʘʥʥʷ ʚʟʫʪʪʷ; ʘʜʘʧʪʠʚʥʽ ʟʘʩʪʽʙʢʠ ʥʘ ʚʟʫʪʪʷ ʜʣʷ ʜʽʪʝʡ ʽʟ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʨʦʟʨʦʙʣʷʶʪʴ ʪʘʢʠʤʠ ʷʢ ʩʧʝʮʽʘʣʴʥʽ ʢʥʦʧʢʠ, 

ʟʘʩʪʽʙʢʠ-ʙʣʠʩʢʘʚʢʠ ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴʩʷ, ʘʙʦ ʟʘʩʪʽʙʢʠ ʟ ʨʽʟʥʠʤʠ ʢʦʣʴʦʨʘʤʠ ʜʣʷ 

ʧʦʣʝʛʰʝʥʥʷ ʟʘʩʪʽʙʘʥʥʷ. 

ɺʢʣʘʜʥʽ ʫʩʪʽʣʢʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʘʤʦʨʪʠʟʘʮʽʶ ʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ ʜʣʷ ʥʽʛ, ʜʦʧʦʤʘʛʘʶʯʠ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʩʫʛʣʦʙʠ ʪʘ ʤ'ʷʟʠ. ʊʘʢʦʞ ʜʦʩʠʪʴ ʚʘʛʦʤʫ ʨʦʣʴ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʜʽʛʨʘʶʪʴ 

ʫ ʚʟʫʪʪʽ ʚʙʫʜʦʚʘʥʽ ʜʘʪʯʠʢʠ, ʷʢʽ ʚʠʤʽʨʶʶʪʴ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ, ʢʨʦʢʠ, 

ʪʝʤʧʝʨʘʪʫʨʫ ʘʙʦ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʽ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʾʭʥʽ 

ʜʽʾ ʽ ʩʪʘʥ. ʎʽ ʚʙʫʜʦʚʘʥʽ ʜʘʪʯʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʟʽ ʩʤʘʨʪ-ʜʦʜʘʪʢʘʤʠ 

ʘʙʦ ʩʠʩʪʝʤʘʤʠ ʟʚ'ʷʟʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʥʽʪʦʨʠʪʠ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʚʟʫʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥʘ ʘʙʦ ʽʥʰʦʛʦ ʧʨʠʩʪʨʦʶ. 

ɸʜʘʧʪʠʚʥʝ ʚʟʫʪʪʷ ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʜʘʪʯʠʢʘʤʠ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʝ 

ʟʨʫʯʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʢʦʨʠʩʪʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ɸʜʘʧʪʠʚʥʽ ʰʥʫʨʽʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʩʪʝʤʠ ʟʘʪʠʩʢʘʥʥʷ ʘʙʦ 

ʽʥʰʽ ʤʝʭʘʥʽʟʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʬʽʢʩʫʚʘʪʠ ʚʟʫʪʪʷ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʚ'ʷʟʫʚʘʪʠ ʰʥʫʨʢʠ. ɺʦʥʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʝʣʘʩʪʠʯʥʽ 

ʰʥʫʨʽʚʢʠ, ʽʟ ʟʘʩʪʽʙʢʘʤʠ, ʤʘʛʥʽʪʥʽ ʰʥʫʨʽʚʢʠ, ʩʠʣʽʢʦʥʦʚʽ ʰʥʫʨʽʚʢʠ ʪʘ ʟʘʚ'ʷʟʢʠ 

ʥʘ ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʤʝʭʘʥʽʟʤʽ. ɸʜʘʧʪʠʚʥʽ ʰʥʫʨʢʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʧʦʪʨʝʙ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʣʶʜʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ 

ʪʘ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʨʫʭʣʠʚʦʩʪʽ. ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʠʡ ʪʘʢʦʞ 

ʚʧʣʠʚʘʻ ʥʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʟʫʪʪʻʚʠʭ ʚʠʨʦʙʽʚ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ ʝʣʘʩʪʠʯʥʽʩʪʶ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʽʡ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʬʦʨʤʠ ʥʦʛʠ ʽ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʉʫʯʘʩʥʘ ʘʜʘʧʪʠʚʥʘ ʬʫʨʥʽʪʫʨʘ ʜʣʷ ʚʟʫʪʪʷ 

ʉʴʦʛʦʜʥʽ ʚʠʨʦʙʥʠʢʠ ʚ ʢʦʣʘʙʦʨʘʮʽʾ ʟ ʽʥʞʝʥʝʨʘʤʠ ʪʘ ʥʘʫʢʦʚʮʷʤʠ 

ʘʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʥʦʚʠʤʠ ʨʦʟʨʦʙʢʘʤʠ, ʷʢʽ ʨʦʙʣʷʪʴ ʨʝʚʦʣʶʮʽʶ ʚ ʜʠʟʘʡʥʽ 

ʪʘ ʪʝʭʥʦʣʦʛʽʷʭ ʘʜʘʧʪʠʚʥʦʛʦ ʚʟʫʪʪʷ. ʊʘʢ, ʣʽʜʝʨ ʚʟʫʪʪʻʚʦʾ ʛʘʣʫʟʽ ʅʘʡʢ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʦʚʫ ʤʦʜʝʣʴ ʘʜʘʧʪʠʚʥʠʭ ʢʨʦʩʽʚʦʢ, ʢʦʪʨʫ ʤʦʞʥʘ ʚʟʫʚʘʪʠ ʯʝʨʝʟ 

ʩʧʝʮʽʘʣʴʥʫ ʥʘʪʷʞʥʫ ʩʪʨʽʯʢʫ ʪʘ ʨʫʭʦʤʫ ʧʽʜʦʰʚʫ, ʜʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʤʦʜʝʣʽ 

ʜʦʟʚʦʣʷʻ ʩʘʤʦʩʪʽʡʥʦ ʩʧʨʘʚʣʷʪʠʩʷ ʟ ʚʟʫʪʪʷʤ ʣʶʜʷʤ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʙʝʟ ʧʦʩʪʦʨʦʥʥʴʦʾ ʜʦʧʦʤʦʛʠ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ɸʜʘʧʪʠʚʥʝ ʚʟʫʪʪʷ ʚʽʜ ʢʦʤʧʘʥʽʾ ʅʘʡʢ 

 

ɺ ʩʫʯʘʩʥʠʭ ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ ʫʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʞʠʪʪʷ ʣʶʜʠʥʠ 

ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʩʪʠʣʶ ʞʠʪʪʷ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʥʘʩʝʣʝʥʥʷ. 

ɸʜʘʧʪʠʚʥʝ ʚʟʫʪʪʷ ʚʽʜʽʛʨʘʻ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʨʦʣʝʡ ʚ ʩʘʤʦʩʪʽʡʥʦʤʫ ʞʠʪʪʽ ʜʣʷ 

ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʘ ʩʧʝʮʽʘʣʴʥʘ ʘʜʘʧʪʠʚʥʘ ʬʫʨʥʽʪʫʨʘ ʻ 

ʛʦʣʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʜʠʟʘʡʥʽ ʪʘʢʠʭ ʚʠʨʦʙʽʚ. 
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ʇʈʆɽʂʊʋɺɸʅʅʗ ɸɼɸʇʊʀɺʅʆɻʆ ʆɼʗɻʋ ɼʃʗ ʃʖɼɽʁ ɯɿ 

ʊʈɸɺʄɸʊʀʏʅʀʄʀ ʋʈɸɾɽʅʗʄʀ ʂɯʅʎɯɺʆʂ 

ɺ. ɺ. ʎɯʉɸʈ, ʆ. ʄ. ʃʋʑɽɺʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʋ ʥʘʰ ʯʘʩ ʟʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʥʘʫʢʠ ʥʘ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ 

ʚʠʭʦʜʷʪʴ ʟʨʘʟʢʠ ʦʜʷʛʫ ʟ ʟʘʭʠʩʥʠʤʠ, ʣʽʢʫʚʘʣʴʥʠʤʠ, ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʥʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʦʪʨʝʙʘ ʚ ʦʜʷʟʽ, ʱʦ ʤʘʻ ʦʩʦʙʣʠʚʽ ʬʫʥʢʮʽʾ, 

ʧʦʚ'ʷʟʘʥʘ ʟʽ ʟʤʽʥʘʤʠ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ ʣʶʜʠʥʠ ʽ ʥʘʙʫʚʘʻ ʽʩʪʦʪʥʫ ʟʥʘʯʠʤʽʩʪʴ 

ʜʣʷ ʭʚʦʨʠʭ ʣʶʜʝʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʦʤʫ ʩʪʘʥʦʚʠʱʽ. ʄʽʞ 

ʪʠʤ, ʟʘʚʜʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʜʷʛʫ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʨʽʟʥʠʤʠ 

ʚʠʜʘʤʠ ʟʘʭʚʦʨʶʚʘʥʴ, ʤʘʣʦ ʚʠʚʯʝʥʝ ʽ ʧʝʨʝʚʘʞʥʦ ʟʚʝʜʝʥʦ ʜʦ ʨʦʟʨʦʙʦʢ ʦʜʷʛʫ ʽ 

ʚʟʫʪʪʷ ʜʣʷ ʣʶʜʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʨʫʭʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʩʪʨʽʤʢʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʘʥʝʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʪʨʝʙʘ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʘʜʘʧʪʠʚʥʦʤʫ ʦʜʷʟʽ. 

ɸʜʘʧʪʠʚʥʠʡ ʦʜʷʛ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ, ʦʙʤʝʞʝʥʦʶ ʨʫʭʣʠʚʽʩʪʶ, ʣʽʪʥʽʭ ʣʶʜʝʡ ʪʘ ʣʝʞʘʯʠʭ ʧʘʮʽʻʥʪʽʚ. 

ʇʦʜʽʙʥʠʡ ʦʜʷʛ ʦʩʥʘʱʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, 

ʷʢʽ ʟʘʤʽʥʶʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʟʘʩʪʽʙʥʽ ʤʝʭʘʥʽʟʤʠ ʘʙʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 

ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʪʽʣʘ. ʎʽ ʩʧʝʮʽʘʣʴʥʽ ʬʫʥʢʮʽʾ ʜʦʧʦʤʘʛʘʶʪʴ 

ʣʶʜʷʤ ʟ ʦʙʤʝʞʝʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʘʤʦʩʪʽʡʥʦ ʥʘʜʽʪʠ ʽ ʣʝʛʢʦ 

ʟʥʷʪʠ ʩʚʽʡ ʦʜʷʛ ʙʝʟ ʩʪʦʨʦʥʥʴʦʾ ʜʦʧʦʤʦʛʠ. 

ɯʩʥʫʻ ʭʠʙʥʘ ʜʫʤʢʘ, ʱʦ ʘʜʘʧʪʠʚʥʠʡ ʦʜʷʛ ʧʨʠʟʥʘʯʝʥʠʡ ʚʠʢʣʶʯʥʦ ʜʣʷ 

ʣʶʜʝʡ ʚ ʽʥʚʘʣʽʜʥʠʭ ʚʽʟʢʘʭ ʘʙʦ ʟ ʚʘʞʢʦʶ ʬʦʨʤʦʶ ʽʥʚʘʣʽʜʥʦʩʪʽ. ʈʽʟʥʽ ʚʘʨʽʘʥʪʠ 

ʡ ʨʽʰʝʥʥʷ ʚ ʘʜʘʧʪʠʚʥʦʤʫ ʦʜʷʟʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʥʢʨʝʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʘʙʦ 

ʥʝʟʜʫʞʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʙʣʝʤʠ (ʩʢʣʘʜʥʦ ʟʘʩʪʝʙʥʫʪʠ ˇʫʜʟʠʢʠ, 

ʙʣʠʩʢʘʚʢʫ ʘʙʦ ʙʦʣʷʯʝ ʧʽʜʥʽʤʘʪʠ ʨʫʢʠ ʽ ʦʜʷʛʘʪʠ ʦʜʷʛ ʯʝʨʝʟ ʛʦʣʦʚʫ). ɼʣʷ 

ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʨʦʟʨʦʙʣʝʥʦ ʡʦʛʦ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʦʙʨʘʞʝʥʫ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ 
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ʋʤʦʚʥʦ ʪʘʢʠʡ ʦʜʷʛ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʣʽʢʘʨʥʷʥʠʡ, ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ 

ʦʜʷʛ ʪʘ ʧʦʩʪʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʦʜʷʛ (ʦʜʷʛ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ). 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʣʽʢʘʨʥʷʥʠʡ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʦʜʷʛ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ 

ʩʬʝʨʦʶ ʤʝʜʠʮʠʥʠ ʪʘ ʤʘʶʪʴ ʜʝʱʦ ʩʭʦʞʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʮʝ ʜʦʛʣʷʜ ʟʘ 

ʭʚʦʨʠʤʠ, ʘ ʩʘʤʝ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʢʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʠʣ ʭʚʦʨʦʛʦ ʪʘ ʩʪʚʦʨʝʥʥʷ ʜʣʷ ʥʴʦʛʦ ʫʤʦʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʰʚʠʜʢʦʤʫ ʦʜʫʞʘʥʥʶ, 

ʧʦʧʝʨʝʜʞʝʥʥʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʮʽ ʫʩʢʣʘʜʥʝʥʴ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʗʢʽʩʪʴ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʧʪʠʤʘʣʴʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʮʽʣʽʩʥʽʩʪʶ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʽ ʢʦʣʽʨʥʦʛʦ ʨʽʰʝʥʥʷ ʤʦʜʝʣʽ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʙʫʪʦʚʠʤ, ʣʽʢʘʨʥʷʥʠʡ ʦʜʷʛ ʤʘʻ 

ʚʠʢʦʥʫʚʘʪʠ ʨʷʜ ʩʧʝʮʠʬʽʯʥʠʭ ʬʫʥʢʮʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʪʽʢʘʥʥʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʡʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʝʚʥʠʡ ʢʦʤʧʣʝʢʩ 

ʚʠʤʦʛ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ɺʠʤʦʛʠ ʜʦ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ 

 

ʋʞʝ ʙʘʛʘʪʦ ʚʠʨʦʙʥʠʢʽʚ ʨʦʟʨʦʙʣʷʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʩʪʠʣʴʥʠʡ ʪʘ 

ʟʨʫʯʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʦʜʷʛ, ʷʢʠʡ ʽʥʦʜʽ ʚʘʞʢʦ ʚʽʜʨʽʟʥʠʪʠ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʦʜʷʛʫ. 

ɸʣʝ ʮʽʥʘ ʧʦʜʽʙʥʦʛʦ ʦʜʷʛʫ ʚʠʱʝ ʽ ʢʫʧʠʪʠ ʡʦʛʦ ʤʦʞʥʘ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ. 

ʊʘʢʦʞ ʽʩʥʫʻ ʙʘʛʘʪʦ ʚʘʨʽʘʥʪʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ (ʧʽʞʘʤʘ, ʚʟʫʪʪʷ, 

ʧʦʚʩʷʢʜʝʥʥʠʡ ʦʜʷʛ ʪʘ ʽʥ.) ʜʣʷ ʯʦʣʦʚʽʢʽʚ, ʞʽʥʦʢ, ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ, ʷʢʠʡ 

ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʥʝʦʙʭʽʜʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʤʦʜʥʠʡ ʜʠʟʘʡʥ, ʩʪʠʣʴ ʽ ʢʦʤʬʦʨʪ.  

ʇʦʚʩʷʢʜʝʥʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʦʜʷʛ ʤʦʞʝ ʙʫʪʠ ʜʦʚʽʣʴʥʦʛʦ ʩʠʣʫʝʪʫ, ʢʦʣʴʦʨʫ 

ʪʘ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʤʘʪʠ ʮʽʢʘʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʧʽʜʢʨʝʩʣʠʪʴ 

ʦʩʦʙʠʩʪʽʩʪʴ ʪʘ ʤʦʞʝ ʜʦʜʘʪʠ ʮʽʢʘʚʠʥʢʠ ʚ ʾʾ ʩʪʠʣʽ. ɿʘʨʫʙʽʞʥʽ ʜʠʟʘʡʥʝʨʠ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʟʘʨʘʟ ʘʢʪʠʚʥʦ ʧʦʻʜʥʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʩʪʠʣʴ ʦʜʥʦʯʘʩʥʦ ʚ ʩʚʦʾʭ 

ʢʦʣʝʢʮʽʷʭ, ʜʦʜʘʶʯʠ ʜʦ ʩʚʦʾʭ ʢʦʣʝʢʮʽʡ ʘʜʘʧʪʠʚʥʠʡ ʦʜʷʛ. 

ɺʨʘʭʦʚʫʶʯʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʫ ʥʘʰ ʯʘʩ, ʚʩʝ ʯʘʩʪʽʰʝ ʤʠ 

ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, ʱʦ ʥʘʤʘʛʘʶʪʴʩʷ ʟʨʦʙʠʪʠ 

ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʧʦʰʠʨʝʥʥʽ ʜʘʥʦʛʦ ʚʠʜʫ ʦʜʷʛʫ ʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʽ 

ʚʦʥʠ ʧʦʚôʷʟʘʥʽ ʟ ʟʘʛʦʩʪʨʝʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚʽʜʩʫʪʥʦʩʪʽ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ. 
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ʆʜʥʠʤ ʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʦʰʠʚ 

ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ. ɺʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʽʣʦʙʫʜʦʚʠ ʪʘ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ 

ʢʽʥʮʽʚʦʢ, ʤʦʞʥʘ ʮʽʣʢʦʤ ʪʦʯʥʦ ʧʦʙʫʜʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʥʘ 

ʣʶʜʠʥʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʮʝʡ ʦʜʷʛ. ʇʨʦʪʝ ʮʝʡ ʚʘʨʽʘʥʪ ʻ ʜʦʩʠʪʴ ʟʘʪʨʘʪʥʠʤ ʧʦ 

ʯʘʩʫ, ʪʘʢ ʷʢ ʮʝ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʟʫʩʠʣʴ ʜʣʷ ʧʽʜʛʦʥʢʠ ʚʠʨʦʙʫ ʥʘ ʣʶʜʠʥʫ ʪʘ ʜʝʱʦ 

ʥʝʝʢʦʥʦʤʥʠʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʪʘʢ ʷʢ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦ ʚʠʧʘʜʽʚ ʧʽʩʣʷ 

ʨʦʟʢʨʦʶ ʜʝʪʘʣʝʡ. 

ʑʝ ʦʜʥʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʧʦʰʠʪʪʷ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʟ çʩʝʢʦʥʜ-ʭʝʥʜʫè, 

ʜʦʜʘʶʯʠ ʪʘʢʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʷʢ ʟʘʩʪʽʙʢʠ-ʙʣʠʩʢʘʚʢʠ, ʣʠʧʫʯʢʠ, 

ʧʝʪʝʣʴʢʠ ʯʠ ʟʘʚôʷʟʢʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʯʣʝʥʫʚʘʥʥʷ, ʤʦʞʥʘ ʘʜʘʧʪʫʚʘʪʠ 

ʚʞʝ ʧʦʰʠʪʠʡ ʦʜʷʛ ʜʦ ʧʦʪʨʝʙ ʣʶʜʠʥʠ ʽʟ ʫʨʘʞʝʥʦʶ ʢʽʥʮʽʚʢʦʶ. ɼʦ ʤʽʥʫʩʽʚ 

ʜʘʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʘʪʨʘʪʠ ʯʘʩʫ ʥʘ ʚʠʙʽʨ ʪʘ ʧʝʨʝʰʠʚ 

ʛʦʪʦʚʦʛʦ ʦʜʷʛʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ 

ʚʠʤʦʛ ʜʦ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʪʘ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʝʩʢʽʟʠ 

ʧʽʜʚʠʜʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ (ʨʠʩ. 3). 
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2022. ï ʉ. 62ï64. 

2. ɹʦʥʜʘʨ ʂ. ʋʢʨʘʾʥʝʮʴ ʩʪʚʦʨʠʚ ʘʜʘʧʪʠʚʥʠʡ ʦʜʷʛ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ, ʷʢʽ 

ʟʘʟʥʘʣʠ ʧʦʨʘʥʝʥʴ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʂ. ɹʦʥʜʘʨ. ï 2023. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: https://bazilik.media/ukrainets-stvoryv-adaptyvnyj-odiah-dlia-

vijskovykh-iaki-zaznaly-poranen/ 

3. ʉʫʧʨʫʥ ʅ. ʇ. ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ʩʫʯʘʩʥʦʛʦ ʰʧʠʪʘʣʴʥʦʛʦ 
ʦʜʷʛʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʅ. ʇ. ʉʫʧʨʫʥ // ɺʽʩʥʠʢ ʂʅʋʊɼ. ï ˉ4 (112). ï 

2017. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://er.knutd.edu.ua/bitstream/123456789/ 

7303/1/V112_P124-129.pdf   

https://bazilik.media/ukrainets-stvoryv-adaptyvnyj-odiah-dlia-vijskovykh-iaki-zaznaly-poranen/
https://bazilik.media/ukrainets-stvoryv-adaptyvnyj-odiah-dlia-vijskovykh-iaki-zaznaly-poranen/
https://er.knutd.edu.ua/bitstream/123456789/%207303/1/V112_P124-129.pdf
https://er.knutd.edu.ua/bitstream/123456789/%207303/1/V112_P124-129.pdf
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ʋɼʂ 687.053.1 
ʈʆɿʈʆɹʃɽʅʅʗ ʄɽʍɸʅɯɿʄɯɺ ʇɽʊɽʃʔʅʀʂɯɺ ʐɺɽʁʅʀʍ ʄɸʐʀʅ 

ɿ ʇ-ʇʆɼɯɹʅʆʖ ʇʃɸʊʌʆʈʄʆʖ 
ɺ.ɹ. ʄɸʏʋʃʔʉʔʂʀʁ, ɺ.ɸ. ɻʆʈʆɹɽʎʔ, ʆ.ʇ. ʄɸʅʆʁʃɽʅʂʆ  

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
 

ʐʚʝʡʥʽ ʤʘʰʠʥʠ ʟ ʮʠʣʽʥʜʨʠʯʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ 

ʛʨʫʧʠ: ʢʦʣʦʥʢʦʚʽ, ʨʫʢʘʚʥʽ ʪʘ ʟʘ ʇ-ʧʦʜʽʙʥʦʶ ʧʣʘʪʬʦʨʤʦʶ. ʂʦʣʦʥʢʦʚʽ ʰʚʝʡʥʽ 

ʤʘʰʠʥʠ ʚʠʢʦʥʫʶʪʴ ʯʦʚʥʠʢʦʚʠʡ ʩʪʽʙʦʢ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ 

ʚʟʫʪʪʻʚʽʡ ʪʘ ʛʘʣʘʥʪʝʨʝʡʥʽʡ ʛʘʣʫʟʽ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʨʫʢʘʚʥʽ ʤʘʰʠʥʠ ʙʫʚʘʶʪʴ ʷʢ 

ʯʦʚʥʠʢʦʚʦʛʦ ʪʘʢ ʽ ʣʘʥʮʶʛʦʚʦʛʦ ʩʪʽʙʢʘ. ʅʘʨʝʰʪʽ ʰʚʝʡʥʽ ʤʘʰʠʥʠ ʟ ʇ-ʧʦʜʽʙʥʦʶ 

ʧʣʘʪʬʦʨʤʦʶ ʚʠʢʦʥʫʶʪʴ ʪʽʣʴʢʠ ʣʘʥʮʶʛʦʚʽ ʩʪʽʙʢʠ: ʜʚʦʥʠʪʢʦʚʽ ʦʜʥʦ- ʘʙʦ 

ʙʘʛʘʪʦʣʽʥʽʡʥʽ, ʧʣʦʩʢʽ ʪʨʠʥʠʪʢʦʚʽ, ʘʙʦ ʥʘʚʽʪʴ ʦʜʥʦʥʠʪʢʦʚʽ ʧʦʪʘʡʥʽ.  

ʄʝʭʘʥʽʟʤʠ ʧʝʪʝʣʴʥʠʢʽʚ ʚ ʮʠʭ ʤʘʰʠʥʘʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʢʦʥʬʽʛʫʨʘʮʽʾ, 

ʤʘʶʪʴ ʜʦʩʠʪʴ ʩʢʣʘʜʥʫ ʙʫʜʦʚʫ. ʎʝ ʙʘʛʘʪʦʣʘʥʢʦʚʽ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

2-ʭ ʢʽʥʝʤʘʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ. ʇʨʠ ʮʴʦʤʫ, ʮʝ ʚʽʜʥʦʩʠʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʦ ʤʘʰʠʥ, 

ʱʦ ʚʠʧʫʩʢʘʣʠʩʷ ʨʘʥʽʰʝ, ʘ ʡ ʜʦ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʰʚʝʡʥʠʭ ʤʘʰʠʥ ʮʴʦʛʦ ʪʠʧʫ. 

ʅʠʞʯʝ ʧʨʠʚʝʜʝʥʽ ʢʽʥʝʤʘʪʠʯʥʽ ʩʭʝʤʠ ʤʝʭʘʥʽʟʤʽʚ ʧʝʪʝʣʴʥʠʢʽʚ ʤʘʰʠʥ 237 ʢʣ 

ʇʄɿ (ʨʠʩ. 1, ʘ), 474 ʢʣ ʪʘ ʇʄɿ (ʨʠʩ.1, ʙ), ʷʢʽ ʱʝ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʩʭʝʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʫʯʘʩʥʠʭ ʤʘʰʠʥ, ʷʢʽ 

ʚʠʧʫʩʢʘʶʪʴʩʷ ʬʽʨʤʘʤʠ Juki (MS-1261) [1] ʪʘ Jack (JK-T9270) [2] (ʨʠʩ 1, ʚ ʪʘ 1, 

ʛ ʚʽʜʧʦʚʽʜʥʦ).  
 

 
 

ʘ ʙ 

  

ʚ ʛ 
ʈʠʩ. 1. ʂʽʥʝʤʘʪʠʯʥʽ ʩʭʝʤʠ ʤʝʭʘʥʽʟʤʽʚ ʧʝʪʝʣʴʥʠʢʽʚ ʪʠʧʦʚʠʭ ʤʘʰʠʥ ʟ ʇ-ʧʦʜʽʙʥʦʶ 

ʧʣʘʪʬʦʨʤʦʶ 
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ʂʨʽʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʣʘʥʦʢ, ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ, ʟʦʢʨʝʤʘ, ʚʘʣ ʟ 

ʧʝʪʝʣʴʥʠʢʘʤʠ ʪʘ ʰʘʪʫʥʠ, ʤʘʶʪʴ ʟʥʘʯʥʽ ʨʦʟʤʽʨʠ ʪʘ ʤʘʩʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ 

ʜʘʥʽ ʤʝʭʘʥʽʟʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʥʩʦʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʣʘʪʬʦʨʤʠ ʥʝʚʝʣʠʢʦʛʦ 

ʜʽʘʤʝʪʨʫ, ʮʝ ʚʧʣʠʚʘʻ ʥʘ ʝʨʛʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʰʠʥʠ ʪʘ ʾʾ ʜʦʚʛʦʚʽʯʥʽʩʪʴ.  

ʂʨʽʤ ʪʦʛʦ ʚ ʽʩʥʫʶʯʠʭ ʤʝʭʘʥʽʟʤʘʭ ʧʝʪʝʣʴʥʠʢʘ ʚʽʜʩʫʪʥʻ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʭʦʜʫ ʧʝʪʝʣʴʥʠʢʘ, ʘ ʚ ʩʫʯʘʩʥʠʭ - ʱʝ ʡ ʧʦʧʝʨʝʯʥʦʛʦ, ʱʦ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʜʽʘʧʘʟʦʥ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ.  

ʅʘ ʢʘʬʝʜʨʽ ʤʝʭʘʥʽʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʂʅʋʊɼ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʤʝʭʘʥʽʟʤʠ 

ʧʝʪʝʣʴʥʠʢʽʚ, ʷʢʽ ʚʽʣʴʥʽ ʚʽʜ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʥʝʜʦʣʽʢʽʚ (ʨʠʩ. 2, ʘ; ʨʠʩ 2, ʙ) 
 

 
ʘ 

 
ʙ 

ʈʠʩ. 2. ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʝʪʝʣʴʥʠʢʘ 
 

ʈʦʟʨʦʙʣʝʥʽ ʤʝʭʘʥʽʟʤʠ ʧʝʪʝʣʴʥʠʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʰʣʷʭʦʤ ʥʝʟʥʘʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʧʝʪʝʣʴʥʠʢʘ ʤʘʰʠʥ 

237 ʢʣʘʩʫ ʇʄɿ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʴ ʾʭ ʜʠʥʘʤʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʃʽʪʝʨʘʪʫʨʘ 
 

1. Jack Sewing Machine Co., Ltd [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://jackeurope.com/special-machines/jk-t92-series/?lang=en ï JK-

T92** SERIESJK-T9270.  

2. JUKI CORPORATION [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.juki.co.jp/industrial_e/products_e/apparel_e/chain_e/detail.php?cd=M

S-1261_E  ï Series Feed-off-the-arm, Double Chainstitch Machine. 
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ʋɼʂ 686.12.056 

ʄɽʍɸʅɯɿʄ ʇɽʈɽʄɯʑɽʅʅʗ ʅʆɾɸ, ʑʆ ɿɼɯʁʉʅʖɭ ʈʋʍ 

ʇʆ ɿɸʄʂʅʋʊɯʁ ʊʈɸɭʂʊʆʈɯɰ 

ɸ.ɺ. ʄɸʂɸʊʔʆʈɸ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ ʂʇɯ ʽʤ. ɯ.ʉʽʢʦʨʩʴʢʦʛʦ 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʨʫʭʦʤʝ ʨʽʟʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ, ʷʢʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ï ʥʝʨʫʭʦʤʠʤ ʥʦʞʦʤ ʜʦʩʷʛʘʶʪʴ ʜʦ 70 % ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ 

[1-2]. ʂʨʽʤ ʪʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʛʦ ʣʝʟʘ ʥʦʞʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʢʽʥʝʤʘʪʠʯʥʠʡ ʢʫʪ ʨʽʟʘʥʥʷ (ʤʝʥʰʠʡ ʟʘ ʢʫʪ ʟʘʛʦʩʪʨʝʥʥʷ), ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʣʝʟʘ ʥʦʞʘ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʥʝʨʫʭʦʤʦʛʦ ʨʽʟʘʥʥʷ, ʜʝ ʢʫʪ ʟʘʛʦʩʪʨʝʥʥʷ ʜʦʨʽʚʥʶʻ ʢʫʪʫ ʨʽʟʘʥʥʷ. ʊʦʤʫ 

ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʠ ʤʘʰʠʥʠ ʟ ʨʫʭʦʤʠʤʠ ʥʦʞʘʤʠ ʟ ʨʽʟʥʠʤʠ 

ʪʨʘʻʢʪʦʨʽʷʤʠ ʨʫʭʫ [2-7]. 

ɸʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʨʦʟʨʽʟʘʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ 

ʤʽʩʪʠʪʴ ʥʽʞ 1, ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʨʘʤʫ 2, ʷʢʘ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʧʦʚʟʫʥʽ 3, ʷʢʠʡ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʥʘʧʨʷʤʥʫ 4, ʢʫʣʽʩʫ 5, ʥʘ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʘ ʧʘʨʘ 

ʢʫʣʽʩʥʠʭ ʢʘʤʝʥʽʚ 6 ʽ 7, ʝʢʩʮʝʥʪʨʠʢ 8, ʢʽʥʝʤʘʪʠʯʥʦ ʟôʻʜʥʘʥʠʡ ʟ ʢʫʣʽʩʦʶ 5 ʪʘ 

ʦʩʥʘʱʝʥʠʡ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʟʤʽʥʠ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ, ʚʘʣ 9 ʟ'ʻʜʥʘʥʠʡ ʟ 

ʚʘʨʽʘʪʦʨʦʤ 10, ʧʦʚʟʫʥ 3 ʢʽʥʝʤʘʪʠʯʥʦ ʟôʻʜʥʘʥʠʡ ʟ ʢʫʣʽʩʥʠʤ ʢʘʤʝʥʝʤ 6, 

ʛʚʠʥʪʦʚʫ ʧʘʨʫ 11 ʟôʻʜʥʘʥʫ ʟ ʚʽʩʩʶ 12, ʷʢʘ ʢʽʥʝʤʘʪʠʯʥʦ ʟ'ʻʜʥʘʥʘ ʟ ʢʫʣʽʩʦʶ 5 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʫʣʽʩʥʦʛʦ ʢʘʤʝʥʶ 7. ʇʨʠʩʪʨʽʡ ʟʤʽʥʠ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʤʽʩʪʠʪʴ 

ʜʦʜʘʪʢʦʚʫ ʥʘʧʨʷʤʥʫ 13 ʽ ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʛʚʠʥʪ 14, ʪʘ ʜʦʜʘʪʢʦʚʠʡ ʧʦʚʟʫʥ 15 ʟ 

ʨʘʜʽʘʣʴʥʠʤ ʧʘʟʦʤ, ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʝʢʩʮʝʥʪʨʠʢʫ 8 ʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʜʦʜʘʪʢʦʚʫ 

ʥʘʧʨʷʤʥʫ 13, ʷʢʘ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʚʘʣʫ 9 ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʘ 16, ʜʦʜʘʪʢʦʚʠʡ 

ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʛʚʠʥʪ 14, ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʜʦʜʘʪʢʦʚʽʡ ʥʘʧʨʷʤʥʽʡ 13 ʽ 

ʢʽʥʝʤʘʪʠʯʥʦ ʟôʻʜʥʘʥʠʡ ʟ ʜʦʜʘʪʢʦʚʠʤ ʧʦʚʟʫʥʦʤ 15. 

ʄʝʭʘʥʽʟʤ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʽʜ ʚʘʣʫ ʡʦʛʦ ʧʨʠʚʦʜʘ (ʥʘ 

ʢʨʝʩʣʝʥʽ ʥʝ ʧʦʢʘʟʘʥʦ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʨʽʘʪʦʨʘ 10 ʦʪʨʠʤʫʻ ʧʦʩʪʽʡʥʠʡ 

ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʚʘʣ 9 ʪʘ ʝʢʩʮʝʥʪʨʠʢ 8. ʆʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʝʢʩʮʝʥʪʨʠʢʘ 8 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʣʦʩʢʦ-ʧʘʨʘʣʝʣʴʥʠʡ ʨʫʭ ʢʫʣʽʩʠ 5 ʽ ʢʫʣʽʩʥʦʛʦ ʢʘʤʝʥʶ 6, ʪʘ ʚ 

ʟʚʦʨʦʪʥʦ- ʧʦʚʦʨʦʪʥʠʡ ʨʫʭ ʢʫʣʽʩʥʦʛʦ ʢʘʤʝʥʶ 7 ʚʽʜʥʦʩʥʦ ʦʩʽ 12. ʇʣʦʩʢʦ-

ʧʘʨʘʣʝʣʴʥʠʡ ʨʫʭ ʢʫʣʽʩʥʦʛʦ ʢʘʤʝʥʶ 6 ʧʨʠʚʦʜʠʪʴ ʚ ʟʚʦʨʦʪʥʦ- ʧʦʩʪʫʧʘʣʴʥʠʡ 

ʨʫʭ ʩ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʚʟʫʥ 3, ʷʢʠʡ ʪʘʢʦʞ ʦʪʨʠʤʫʶʪʴ ʥʘʧʨʷʤʥʘ 2 ʽ 

ʥʽʞ 1. ʈʝʛʫʣʶʚʘʥʥʷ ʟʤʽʥʠ ʜʦʚʞʠʥʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʮʝʥʪʨʘʤʠ ʚʽʩʽ ʪʘ 

ʝʢʩʮʝʥʪʨʠʢʘ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʛʚʠʥʪʦʚʦʾ ʧʘʨʠ 11, ʷʢʘ ʧʝʨʝʤʽʱʫʻ 

ʚʽʩʴ 12 ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʝʢʩʮʝʥʪʨʠʢʘ 8. ʈʝʛʫʣʶʚʘʥʥʷ ʟʤʽʥʠ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʜʦʜʘʪʢʦʚʦʛʦ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ 

ʛʚʠʥʪʘ 14 ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʚʟʫʥʘ 15 ʧʦ ʜʦʜʘʪʢʦʚʽʡ 

ʥʘʧʨʷʤʥʽʡ 13, ʨʘʟʦʤ ʟ ʜʦʜʘʪʢʦʚʠʤ ʧʦʚʟʫʥʦʤ 15 ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ 

ʝʢʩʮʝʥʪʨʠʢʘ 8 (ʡʦʛʦ ʮʝʥʪʨʫ) ʚʽʜʥʦʩʥʦ ʚʘʣʫ 9, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ (ʟʤʽʥʘ ʜʦʚʞʠʥʠ ʢʨʠʚʦʰʠʧʘ). ʈʝʛʫʣʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʝʢʩʮʝʥʪʨʠʢʘ 8 ʚʽʜʥʦʩʥʦ ʚʘʣʫ 9 ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʠ ʛʚʠʥʪʘ 

16. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʝʭʘʥʽʟʤʫ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʩʫʥʫʪʠʤ ʚʠʤʦʛʘʤ 

ʪʘ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʟʨʽʟʫ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʫʤʦʚʽ ʟʤʝʥʰʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ. 

 
ʈʠʩ. 1. ʄʝʭʘʥʽʟʤ ʥʦʞʘ, ʟʽ ʟʘʤʢʥʫʪʦʶ ʪʨʘʻʢʪʦʨʽʻʶ ʨʫʭʫ 
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ʋɼʂ 637.42   

ɸʅɸʃɯɿ ɺʀɼɯɺ ɼʈʋʂʋ ʅɸ ʊʂɸʅʀʅɯ ɼʃʗ ʈʆɿʈʆɹʂʀ ʌɯʈʄʆɺʆɻʆ 
ʉʊʀʃʖ ʍʄɽʃʔʅʀʎʔʂʆɻʆ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʋʅɯɺɽʈʉʀʊɽʊʋ 

ɯ. ʇ. ʂʈʀɺʀʎʔʂɸ, ʖ. ɺ. ʂʆʐɽɺʂʆ  
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʥʘʩʪʫʧʥʠʭ ʤʝʪʦʜʽʚ ʜʨʫʢʫ: ʰʦʚʢʦʛʨʘʬʽʷ, ʢʘʣʘʥʜʨʦʚʠʡ 

ʪʝʨʤʦʧʨʝʩ ʜʣʷ ʩʫʙʣʽʤʘʮʽʾ, ʮʠʬʨʦʚʠʡ ʜʨʫʢ ʪʘ ʦʬʩʝʪʥʠʡ. 

ʆʪʞʝ, ʰʦʚʢʦʛʨʘʬʽʷ ï ʮʝ ʤʝʪʦʜ ʜʨʫʢʫ, ʧʨʠ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʥʷ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʪʢʘʥʠʥʫ ʯʝʨʝʟ ʪʨʘʬʘʨʝʪʥʝ ʩʠʪʦ.  

ʂʘʣʘʥʜʨʦʚʠʡ ʪʝʨʤʦʧʨʝʩ ʜʣʷ ʩʫʙʣʽʤʘʮʽʾ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʙʝʟʫʧʠʥʥʦʛʦ 

ʧʝʨʝʥʦʩʥʦʛʦ ʪʝʨʤʦʜʨʫʢʫ. ʇʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʘ ʥʘʚʢʦʣʦ ʮʠʣʽʥʜʨʘ, ʟʦʙʨʘʞʝʥʥʷ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʟ ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʧʘʧʝʨʫ ʥʘ ʪʢʘʥʠʥʫ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʯʫʜʦʚʦʾ 

ʷʩʢʨʘʚʦʩʪʽ ʢʦʣʴʦʨʫ. 

ʎʠʬʨʦʚʠʡ ʜʨʫʢ ï ʮʝ ʩʧʦʩʽʙ, ʧʨʠ ʷʢʦʤʫ ʧʨʠʥʪʝʨ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʨʫʢʫʻ 

ʯʦʨʥʠʣʦʤ ʥʘ ʪʢʘʥʠʥʫ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʩʪʨʫʤʝʥʝʚʦʛʦ ʜʨʫʢʫ. ɺʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʥʪʝʨ, ʷʢʠʡ ʜʨʫʢʫʻ ʯʦʨʥʠʣʦ ʥʘ ʦʜʷʛ ʚ ʙʘʞʘʥʦʤʫ ʤʽʩʮʽ. 

ʆʬʩʝʪʥʠʡ ʜʨʫʢ ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʜʨʫʢʫ, ʧʨʠ ʷʢʦʤʫ ʬʘʨʙʘ ʟ ʜʨʫʢʘʨʩʴʢʦʾ 

ʬʦʨʤʠ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʧʘʧʽʨ ʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʯʝʨʝʟ ʧʨʦʤʽʞʥʽ ʮʠʣʽʥʜʨʠ, 

ʦʬʩʝʪʥʽ ʚʘʣʠ. ɺʠʜʠ ʜʨʫʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 
ʈʠʩ. 1. ɺʠʜʠ ʜʨʫʢʫ ʥʘ ʪʢʘʥʠʥ ̔

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ, ʜʞʝʨʝʣʘ ʪʚʦʨʯʦʩʪʽ, ʤʠ 

ʟʫʧʠʥʠʣʠʩʷ ʥʘ Brand book ʫʥʽʚʝʨʩʠʪʝʪʫ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʟʨʦʙʠʣʠ ʝʩʢʽʟʠ ʞʽʥʦʯʦʾ 

ʪʘ ʯʦʣʦʚʽʯʦʾ ʬʫʪʙʦʣʦʢ. 
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ʈʠʩ. 2.  ɼʞʝʨʝʣʦ ʪʚʦʨʯʦʩʪʽ ʪʘ ʝʩʢʽʟʠ ʚʠʨʦʙʽʚ 

 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʟʫʧʠʥʠʤʦʩʷ ʽ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʝʤʦ ʢʘʣʘʥʜʨʦʚʠʡ 

ʪʝʨʤʦʧʨʝʩ ʜʣʷ ʩʫʙʣʽʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝʜʦʨʦʛʠʡ ʚ ʥʘʥʝʩʝʥʥʽ ʪʘ ʷʢʽʩʥʦ 

ʧʝʨʝʜʘʻ ʢʦʣʴʦʨʦʚʫ ʛʘʤʫ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʚʠʢʦʥʘʣʠ ʨʦʟʢʣʘʜʢʫ 

ʢʦʣʴʦʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟ brand book ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Adobe lllustrator 

ʥʘ ʣʝʢʘʣʘ ʽ ʜʘʣʽ ʧʝʨʝʡʰʣʠ ʜʦ ʧʨʦʮʝʩʫ ʥʘʥʝʩʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ 

ʢʘʣʘʥʜʨʦʚʦʤʫ ʪʝʨʤʦʧʨʝʩʽ ʜʣʷ ʩʫʙʣʽʤʘʮʽʾ. TURAL MAKINA, ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ 

ʙʝʟʫʧʠʥʥʦʛʦ ʧʝʨʝʥʦʩʥʦʛʦ ʪʝʨʤʦʜʨʫʢʫ.  

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʜʨʫʢʦʚʘʥʦʛʦ ʮʠʣʽʥʜʨʘ ʦʧʝʨʘʪʦʨ 

ʧʦʤʽʱʘʻ ʚ ʮʠʣʽʥʜʨ ʩʧʦʯʘʪʢʫ ʪʢʘʥʠʥʫ, ʧʦʪʽʤ ʧʘʧʽʨ ʽ ʚʥʘʩʣʽʜʦʢ ʢʦʥʪʘʢʪʫ ʤʽʞ 

ʥʠʤʠ, ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʘ ʥʘʚʢʦʣʦ ʮʠʣʽʥʜʨʘ, ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʥʦʩʠʪʴʩʷ ʟ 

ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʧʘʧʝʨʫ ʥʘ ʪʢʘʥʠʥʫ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʯʫʜʦʚʦʾ ʷʩʢʨʘʚʦʩʪʽ 

ʢʦʣʴʦʨʫ. ʅʘʪʷʛʫʚʘʥʥʷ ʧʘʧʝʨʫ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʜʨʫʢʫ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʪʢʘʥʠʥʠ ʪʘ ʟʜʘʪʥʘ ʟʘ 40 ʭʚʠʣʠʥ ʜʦʩʷʛʘʪʠ 230 ÁC. ʊʠʩʢ 

ʧʨʠʪʠʩʢʘʯʘ ʤʽʞ ʪʢʘʥʠʥʦʶ ʡ ʧʘʧʝʨʦʤ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʪʢʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ NOMEX 100%.  
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ʆʉʆɹʃʀɺʆʉʊɯ ɼɽʂʆʈʋɺɸʅʅʗ ʊʈɸɼʀʎɯʁʅʆɻʆ ʋʂʈɸɰʅʉʔʂʆɻʆ 

ɾɯʅʆʏʆɻʆ ʆɼʗɻʋ ʅɸ ʉʃʆɹʆɾɸʅʑʀʅɯ ʋ ʍʍ ʉʊ. 

ʊ.ɯ. ʇʆʇʆɺɸ, ʆ.ʈ. ɹʋʊ  

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ  

ʋʢʨʘʾʥʩʴʢʦʛʦ ʞʽʥʦʯʦʛʦ ʚʙʨʘʥʥʷ ʪʘ ʡʦʛʦ ʜʝʢʦʨʫʚʘʥʥʷ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʫ ʨʽʟʥʠʭ ʝʪʥʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʘʭ, ʟʦʢʨʝʤʘ ʥʘ 

ʉʣʦʙʦʞʘʥʱʠʥʽ, ʩʢʣʘʣʠʩʷ ʧʝʚʥʽ ʝʪʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʚʙʨʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʶʪʴ 

ʟʘʛʘʣʴʥʦʫʢʨʘʾʥʩʴʢʽ ʨʠʩʠ, ʨʝʛʽʦʥʘʣʴʥʫ ʪʘ ʣʦʢʘʣʴʥʫ ʩʧʝʮʠʬʽʢʫ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʜʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʞʽʥʦʯʦʛʦ ʩʪʨʦʶ ʩʣʦʙʦʞʘʥ ʚʽʜʥʝʩʝʥʦ: ʥʘʪʽʣʴʥʠʡ (ʩʦʨʦʯʢʠ), ʧʦʷʩʥʠʡ (ʧʣʘʭʪʠ, 

ʟʘʧʘʩʢʠ), ʥʘʛʨʫʜʥʠʡ ʙʝʟʨʫʢʘʚʥʠʡ ʦʜʷʛ (ʢʝʨʩʝʪʢʠ), ʚʝʨʭʥʽʡ ʚʝʩʥʷʥʦ-ʦʩʽʥʥʽʡ 

(ʶʧʢʠ, ʢʦʭʪʠ, ʚʘʪʷʥʢʠ, ʰʫʰʝʥʠ) ʪʘ ʟʠʤʦʚʠʡ ʦʜʷʛ (ʢʦʞʫʭʠ, ʢʦʞʫʰʘʥʢʠ). 

ɺʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʝʪʥʽʯʥʦʛʦ ʢʦʩʪʶʤʫ ʪʘʢʦʞ ʙʫʣʠ ʛʦʣʦʚʥʽ ʫʙʦʨʠ 

(ʦʯʽʧʢʠ, ʭʫʩʪʢʠ, ʚʽʥʦʯʢʠ), ʚʟʫʪʪʷ (ʢʦʣʴʦʨʦʚʽ ʯʦʙʦʪʠ (ʯʦʨʥʦʙʨʠʚʮʽ), ʯʝʨʝʚʠʯʢʠ, 

ʯʝʨʝʚʠʢʠ-ʢʦʪʠ) ʪʘ ʰʠʡʥʽ ʧʨʠʢʨʘʩʠ (ʥʘʤʠʩʪʘ (ʟ ʯʝʨʚʦʥʠʭ ʢʦʨʘʣʽʚ, ʙʫʨʰʪʠʥʫ, 

ʩʢʣʘ, ʬʘʷʥʩʫ ʪʘ ʟ ʙʽʩʝʨʫ), ʜʫʢʘʯʽ, ʭʨʝʩʪʠʢʠ, ʟʦʣʦʪʽ ʡ ʩʨʽʙʥʽ ʩʝʨʝʞʢʠ) [3, 5]. 

ʍʘʨʘʢʪʝʨʥʠʤ ʜʝʢʦʨʫʚʘʥʥʷʤ ʩʦʨʦʯʦʢ ʙʫʣʦ ʰʠʪʪʷ ʙʽʣʠʤʠ ʥʠʪʢʘʤʠ, 

ʥʘʩʪʠʣʫʚʘʥʥʷ (ʣʠʰʪʚʘ), ʚʠʨʽʟʫʚʘʥʥʷ. ɼʦ ʚʠʰʠʚʢʠ ʚ ʪʝʭʥʽʮʽ çʣʠʰʪʚʘè 

ʜʦʜʘʚʘʣʘʩʷ ʤʝʨʝʞʢʘ. ɺʠʰʠʚʘʣʠʩʷ ʽ ʤʝʨʝʞʠʣʠʩʷ ʨʫʢʘʚʘ, ʫʩʪʘʚʢʠ, ʽ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʦʜʦʣʘ (ʧʽʜʧʦʜʽʣʴʥʠʮʽ). ʄʝʨʝʞʘʥʽ, ʘ ʥʝ ʚʠʰʠʪʽ ʧʦʜʦʣʘ ï 

ʭʘʨʘʢʪʝʨʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʉʣʦʙʦʞʘʥʱʠʥʠ [1]. 

ʇʦʰʠʨʝʥʽ ʪʘʢʦʞ ʙʫʣʠ ʩʦʨʦʯʢʠ, ʚʠʰʠʪʽ ʯʦʨʥʦʶ ʚʦʚʥʷʥʦʶ ʥʠʪʢʦʶ 

ʜʨʽʙʥʠʤʠ ʩʪʽʞʢʘʤʠ ʪʝʭʥʽʢʦʶ ʥʘʙʽʨ, ʱʽʣʴʥʠʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʨʥʘʤʝʥʪ ʥʘʛʘʜʫʻ 

ʪʢʘʮʪʚʦ. ʅʘʧʨʠʢʣʘʜ, ʩʦʨʦʯʢʘ ɼʦʥʝʮʴʢʦʛʦ ʨʝʛʽʦʥʫ ʉʣʦʙʦʞʘʥʱʠʥʠ ʙʘʛʘʪʦ 

ʜʝʢʦʨʫʚʘʣʘʩʷ ʯʝʨʚʦʥʦ-ʯʦʨʥʠʤʠ, ʯʦʨʥʦ-ʙʽʣʠʤʠ ʦʨʥʘʤʝʥʪʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʨʝʞʢʠ. 

ɿʘʧʘʩʢʠ-ʬʘʨʪʫʭʠ ʦʟʜʦʙʣʶʚʘʣʠ ʚʠʰʠʪʠʤ ʷʩʢʨʘʚʠʤ ʢʚʽʪʢʦʚʠʤ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʠʤ ʦʨʥʘʤʝʥʪʦʤ. ʇʦʷʩʠ ʫ ʞʽʥʦʯʦʤʫ ʢʦʩʪʶʤʽ ʙʫʣʠ ʫʟʦʨʥʦʪʢʘʥʽ ʽ 

ʚʠʰʠʪʽ, ʟ ʪʦʥʢʦʾ ʚʦʚʥʷʥʦʾ ʧʨʷʞʽ ʯʝʨʚʦʥʦʛʦ, ʟʝʣʝʥʦʛʦ, ʬʽʦʣʝʪʦʚʦʛʦ ʢʦʣʴʦʨʽʚ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʦʟʜʦʙʣʝʥʥʷ ʢʝʨʩʝʪʦʢ ʥʘ ʉʣʦʙʦʞʘʥʱʠʥʽ ʙʫʣʘ ʥʘʷʚʥʽʩʪʴ 

ʨʫʯʥʦʾ ʚʠʰʠʚʢʠ ʚʦʚʥʷʥʠʤʠ ʥʠʪʢʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʚʘʣʠ ʨʦʩʣʠʥʥʽ ʪʘ ʨʦʩʣʠʥʥʦ-

ʛʝʦʤʝʪʨʠʯʥʽ ʫʟʦʨʠ ʫ ʚʠʛʣʷʜʽ ʣʘʤʘʥʦʛʦ ʜʝʨʝʚʘ, ʢʨʠʚʫʣʴʦʢ, ʛʽʣʦʢ, ʭʚʠʣʴʦʢ. 

ʊʘʢʦʞ ʝʣʝʤʝʥʪʦʤ ʜʝʢʦʨʫ ʩʣʫʛʫʚʘʣʠ ʦʢʩʘʤʠʪʦʚʽ, ʰʦʚʢʦʚʽ, ʘʪʣʘʩʥʽ ʪʘ 

ʙʘʚʦʚʥʷʥʽ ʩʪʨʽʯʢʠ, ʷʢʽ ʧʦʦʜʠʥʦʢʦ ʘʙʦ ʚ ʧʦʻʜʥʘʥʥʽ ʫʪʚʦʨʶʚʘʣʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʟʫʙʮʽ ʪʘ ʢʨʠʚʫʣʴʢʠ, ʦʟʜʦʙʣʶʶʯʠ ʧʝʨʝʜʥʶ ʧʦʣʫ, ʥʠʟ ʢʝʨʩʝʪʢʠ, ʢʠʰʝʥʴʢʠ, 

ʚʠʨʽʟʠ ʜʣʷ ʨʫʢ ʪʘ ʰʠʾ. ʉʧʝʮʠʬʽʯʥʽʩʪʶ ʦʟʜʦʙʣʝʥʥʷ ʫ ʩʣʦʙʦʞʘʥʩʴʢʠʭ ʢʝʨʩʝʪʽʚ ʻ 

ʟʫʙʦʧʦʜʽʙʥʠʡ ʜʝʢʦʨ ʘʙʦ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʟʫʙʯʘʩʪʘ ʟʘʩʪʽʙʢʘ.   

ʖʧʢʠ ʦʟʜʦʙʣʶʚʘʣʠ ʚʠʰʠʚʢʦʶ ʫ ʚʠʛʣʷʜʽ ʨʦʩʣʠʥʥʠʭ ʽ ʨʦʩʣʠʥʥʦ-

ʛʝʦʤʝʪʨʠʟʦʚʘʥʠʭ ʦʨʥʘʤʝʥʪʽʚ ʧʦ ʧʝʨʝʜʥʽʡ ʧʦʣʠʮʽ ʪʘ ʢʫʪʠʢʫ ʥʘ ʥʽʡ, ʘ ʪʘʢʦʞ 

ʩʧʠʥʢʫ. ʐʠʡʥʠʡ ʚʠʨʽʟ, ʧʝʨʝʜʥʶ ʧʦʣʫ ʪʘ ʨʫʢʘʚʠ ʙʽʣʷ ʟʘʧôʷʩʪʷ ʜʝʢʦʨʫʚʘʣʠ 



 

 81 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʯʦʨʥʠʤ ʦʢʩʘʤʠʪʦʤ ʫ ʚʠʛʣʷʜʽ ʟʫʙʯʠʢʽʚ, ʧʦʻʜʥʫʶʯʠ ʯʘʩʪʦ ʟ ʽʥʰʦʶ ʪʢʘʥʠʥʦʶ 

(ʩʘʪʠʥ, ʘʪʣʘʩ). 

ʂʦʞʫʭʠ ʚʠʰʠʚʘʣʠ ʛʣʘʜʜʶ ʯʝʨʚʦʥʠʤ, ʧʦʤʘʨʘʥʯʝʚʠʤ ʘʙʦ ʟʨʽʜʢʘ ʩʠʥʽʤ 

ʢʦʣʴʦʨʦʤ, ʚʦʚʥʷʥʠʤʠ ʥʠʪʢʘʤʠ, ʘ ʪʘʢʦʞ ʙʝʨʣʽʥʩʴʢʠʤ ʛʘʨʫʩʦʤ. ʆʩʥʦʚʥʠʤʠ 

ʦʨʥʘʤʝʥʪʘʣʴʥʠʤʠ ʤʦʪʠʚʘʤʠ ʙʫʣʠ: ʩʦʩʦʥʢʘ ð ʘʥʘʣʦʛ ʚʝʩʽʣʴʥʦʛʦ ʜʝʨʝʚʮʷ, 

ʷʙʣʫʯʢʘ ð ʩʠʤʚʦʣ ʢʦʭʘʥʥʷ, ʧʽʜʢʦʚʘ ð ʦʙʝʨʽʛ, ʱʦ ʟʘʭʠʱʘʻ ʚʣʘʩʥʠʢʘ. ɼʣʷ 

ʜʝʢʦʨʫʚʘʥʥʷ ʝʪʥʽʯʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʦʜʷʛʫ ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʚʠʰʠʚʢʫ, ʦʩʥʦʚʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʧʨʠʡʦʤʠ ʚʠʢʦʥʘʥʥʷ ʷʢʦʾ ʻ ʣʽʯʠʣʴʥʘ ʪʝʭʥʽʢʘ 

(ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʣʽʯʙʽ ʥʠʪʦʢ ʪʢʘʥʠʥʠ: ʥʘʙʠʨʫʚʘʥʥʷ, ʣʽʯʠʣʴʥʘ ʛʣʘʜʴ, ʥʠʟʴ, 

ʟʘʥʠʟʫʚʘʥʥʷ ʽ ʭʨʝʩʪʠʢ) ʪʘ ʥʝ ʣʽʯʠʣʴʥʘ ʪʝʭʥʽʢʘ (ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʥʘʤʽʯʝʥʠʭ 

ʢʦʥʪʫʨʘʭ ʨʠʩʫʥʢʘ: ʪʘʤʙʫʨ, ʥʝ ʣʽʯʠʣʴʥʘ ʛʣʘʜʴ ʽ ʭʨʝʩʪʠʢ ʧʦ ʢʘʥʚʽ).  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʦʨʥʘʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ 

(ʪʨʠʢʫʪʥʠʢʠ, ʢʚʘʜʨʘʪʠ, ʟʽʨʢʠ, ʢʦʣʘ ʽ ʪ. ʽʥ.), ʨʦʩʣʠʥʥʽ ʤʦʪʠʚʠ (ʣʠʩʪʷ, ʢʚʽʪʠ, 

ʛʽʣʢʠ, ʜʝʨʝʚʘ ʽ ʪ. ʜ.), ʟʦʙʨʘʞʝʥʥʷ ʦʙʨʘʟʽʚ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ (ʢʦʤʘʭʠ, ʧʪʘʭʠ, 

ʨʠʙʠ, ʟʚʽʨʽ), ʘ ʪʘʢʦʞ ʬʽʛʫʨʠ ʣʶʜʠʥʠ. ʆʩʥʦʚʥʠʤʠ ʧʦʧʫʣʷʨʥʠʤʠ ʩʠʤʚʦʣʘʤʠ 

ʩʪʘʨʦʚʠʥʥʠʭ ʦʨʥʘʤʝʥʪʽʚ ʻ ʟʽʨʢʠ, ʨʦʤʙʠ, ʢʚʽʪʠ,ʨʦʩʣʠʥʠ ʽ ʪ.ʽʥ. [1, 4].  

ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʪʥʽʯʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʦʜʷʛʫ ʉʣʦʙʦʞʘʥʱʠʥʠ ʫ ʍʍ ʩʪ. ʩʝʨʝʜ ʷʢʠʭ: ʧʨʠʚʘʪʥʦ-ʧʦʙʫʪʦʚʠʡ (ʚ 

ʧʨʠʚʘʪʥʦʤʫ ʞʠʪʪʽ, ʥʘ ʨʦʜʠʥʥʠʭ ʩʚʷʪʘʭ), ʛʨʦʤʘʜʩʴʢʦ-ʧʦʣʽʪʠʯʥʠʡ  (ʧʽʜ ʯʘʩ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʟʘʭʦʜʽʚ), ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʠʡ 

(ʦʜʷʛ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʜʨʘʤʘʪʠʯʥʠʭ ʛʫʨʪʢʘʭ, ʪʝʘʪʨʘʭ, ʬʝʩʪʠʚʘʣʷʭ, 

ʷʨʤʘʨʢʘʭ) ʪʘ ʭʫʜʦʞʥʴʦ-ʚʠʨʦʙʥʠʯʠʡ (ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ ʤʘʡʩʪʨʘʤʠ, 

ʜʠʟʘʡʥʝʨʘʤʠ ʪʘ ʥʘ ʰʚʝʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ) [2, 3]. 

ʆʪʞʝ, ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʍʍ ʩʪ. ʫʢʨʘʾʥʩʴʢʠʡ ʦʜʷʛ, ʝʪʥʽʯʥʠʤ ʤʘʨʢʝʨʦʤ 

ʷʢʦʛʦ ʻ ʜʝʢʦʨʘʪʠʚʥʝ ʦʟʜʦʙʣʝʥʥʷ, ʚʽʜʽʛʨʘʚʘʚ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʞʠʪʪʽ ʩʣʦʙʦʞʘʥ, 

ʦʩʢʽʣʴʢʠ ʩʣʫʛʫʚʘʚ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʫʢʨʘʾʥʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʚ 

ʨʝʛʽʦʥʘʣʴʥʫ ʪʘ ʣʦʢʘʣʴʥʫ ʩʧʝʮʠʬʽʢʫ. 
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ʊʈɸʅʉʌʆʈʄɸʎɯʗ ʋʂʈɸɰʅʉʔʂʆɰ ɺʀʐʀɺʂʀ 

 ɿ ɼɸɺɽʅ ɼʆ ʉʔʆɻʆɼɽʅʅʗ  

ʊ.ɯ. ʇʆʇʆɺɸ, ʇ.ʉ. ʇɸʈʌɸʅʖʂ  

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ  

 
ʄʠʩʪʝʮʪʚʦ ʚʠʰʠʚʢʠ ʽʩʥʫʻ ʜʫʞʝ ʟʜʘʚʥʘ ʽ ʻ ʮʽʢʘʚʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʥʘʜʙʘʥʥʷʤ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ. ʆʩʦʙʣʠʚʦʛʦ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʽʩʪʴ ʚʠʰʠʚʘʥʥʷ 
ʥʘʙʫʚʘʻ ʧʽʩʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʭʨʠʩʪʠʷʥʩʪʚʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ. ɺ 
ʋʢʨʘʾʥʽ ʧʨʠ ʚʝʣʠʢʠʭ ʤʦʥʘʩʪʠʨʷʭ ʪʘ ʮʝʨʢʚʘʭ ʧʨʘʮʶʚʘʣʠ ʰʢʦʣʠ ʽ ʤʘʡʩʪʝʨʥʽ, ʜʝ 
ʜʽʚʯʘʪ ʥʘʚʯʘʣʠ ʥʘʨʦʜʥʦʤʫ ʤʠʩʪʝʮʪʚʫ ʚʠʰʠʚʢʠ, ʘ ʧʦʩʣʫʰʥʠʮʽ ʪʘ ʯʝʨʥʠʮʽ 
ʛʘʧʪʫʚʘʣʠ ʮʝʨʢʦʚʥʠʡ ʦʜʷʛ, ʧʦʢʨʠʚʘʣʘ, ʽʢʦʥʠ, ʨʫʰʥʠʢʠ ʜʣʷ ʧʨʠʢʨʘʰʘʥʥʷ 
ʦʙʨʘʟʽʚ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʫ XIX ʩʪ. ʫʢʨʘʾʥʩʴʢʘ ʚʠʰʠʚʢʘ ʩʪʘʣʘ ʤʦʜʥʠʤ ʦʜʷʛʦʤ, 
ʦʩʢʽʣʴʢʠ ʫ ʤʽʩʪʘʭ ʟôʷʚʠʣʠʩʷ ʤʘʡʩʪʝʨʥʽ ʡ ʘʪʝʣʴʻ, ʜʝ ʤʦʞʥʘ ʙʫʣʦ ʧʦʰʠʪʠ ʪʘ 
ʚʠʰʠʪʠ ʦʜʷʛ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʩʤʘʢ. ʇʦʷʚʘ ʬʘʙʨʠʯʥʠʭ ʪʢʘʥʠʥ, ʰʪʫʯʥʠʭ 
ʙʘʨʚʥʠʢʽʚ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʩʭʝʤ ʜʣʷ ʚʽʟʝʨʫʥʢʽʚ ʚʠʰʠʚʘʥʥʷ ð ʚʩʝ ʮʝ ʩʧʨʠʷʻ 
ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʤʠʩʪʝʮʪʚʘ ʩʝʨʝʜ ʞʽʥʦʢ ʙʫʜʴ- ʢ̫ʠʭ ʩʦʮʽʘʣʴʥʠʭ ʚʝʨʩʪʚ ʪʘ ʚʽʢʫ. 
ɺʠʰʠʪʽ ʛʦʙʝʣʝʥʠ, ʢʠʣʠʤʠ, ʚʝʨʭʥʽʡ ʦʜʷʛ, ʩʢʘʪʝʨʪʠʥʠ, ʩʝʨʚʝʪʢʠ, ʨʫʰʥʠʢʠ, 
ʘʢʩʝʩʫʘʨʠ (ʧʦʷʩʠ, ʩʫʤʦʯʢʠ), ʱʦʜʝʥʥʠʡ ʪʘ ʩʚʷʪʢʦʚʠʡ ʦʜʷʛ ð ʚʩʝ ʮʝ 
ʧʨʠʢʨʘʰʘʣʦʩʷ ʚʠʰʠʚʢʦʶ. ʇʨʠ ʯʦʤʫ ʢʦʞʝʥ ʨʝʛʽʦʥ ʋʢʨʘʾʥʠ ʤʘʚ ʩʚʦʾ ʫʣʶʙʣʝʥʽ 
ʪʝʭʥʽʢʠ ʚʠʰʠʚʘʥʥʷ ʪʘ ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʽʚ. 

ɺʠʰʠʪʘ ʩʦʨʦʯʢʘ ʟʘʚʞʜʠ ʙʫʣʘ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʪʨʦʶ ʙʫʜʴ-ʷʢʦʛʦ 
ʫʢʨʘʾʥʮʷ: ʾʾ ʦʜʷʛʘʣʠ ʡ ʧʦʚʩʷʢʜʝʥʴ, ʽ ʥʘ ʩʚʷʪʦ, ʟ ʥʝʶ ʚʧʝʨʰʝ ʚʽʪʘʣʠʩʴ ʟʽ ʩʚʽʪʦʤ 
ʡ ʡʰʣʠ ʚ ʦʩʪʘʥʥʶ ʧʫʪʴ. ɺʠʰʠʚʘʥʢʘ ʙʫʣʘ ʦʟʥʘʢʦʶ ʥʘʨʦʜʫ, ʯʘʩʪʠʥʦʶ 
ʢʫʣʴʪʫʨʠ ʪʘ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ. 

ʇʩ̔ʣʷ ʟʜʦʙʫʪʪʷ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʢʦʣʠ ʧʦʪʨʽʙʝʥ ʙʫʚ ʩʠʤʚʦʣ, ʷʢʠʡ ʙʠ 
ʦʙôʻʜʥʘʚ ʢʨʘʾʥʫ, ʪʦ ʚʠʰʠʚʘʥʢʘ ʦʪʨʠʤʘʣʘ ʩʪʘʪʫʩ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʦʜʷʛʫ ʽ ʤʘʪʠ ʚ 
ʛʘʨʜʝʨʦʙʽ ʚʠʰʠʚʘʥʢʫ ʟʥʦʚ ʩʪʘʣʦ ʧʨʝʩʪʠʞʥʦ. ɺʠʰʠʪʘ ʩʦʨʦʯʢʘ ʩʪʘʣʘ 
ʩʢʣʘʜʦʚʦʶ ʛʘʨʜʝʨʦʙʫ ʜʽʣʦʚʠʭ ʧʘʥʽʚ ʪʘ ʧʘʥʦʯʦʢ ʡ ʩʪʫʜʝʥʪʽʚ, ʷʢʘ ʦʪʨʠʤʘʣʘ 
ʚʣʘʩʥʝ ʩʚʷʪʦ, ʱʦ ʚʽʜʟʥʘʯʘʶʪʴ ʚ ʪʨʝʪʽʡ ʯʝʪʚʝʨ ʪʨʘʚʥʷ. 

ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʚʧʝʨʰʝ ʚʰʘʥʦʚʫʚʘʪʠ ʚʠʰʠʪʫ ʩʦʨʦʯʢʫ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʚ 
2006 ʨʦʮʽ ʩʪʫʜʝʥʪʢʘ ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ ʃʝʩʷ 
ɺʦʨʦʥʶʢ, ʷʢʫ ʥʘʜʠʭʥʫʣʘ ʚʠʰʠʚʘʥʢʘ ɯʛʦʨʷ ɾʠʪʘʨʶʢʘ. ɺʽʥ ʯʘʩʪʦ ʧʨʠʭʦʜʠʚ ʥʘ 
ʧʘʨʠ ʚ ʚʠʰʠʪʽʡ ʩʦʨʦʯʮʽ, ʷʢ ʽ ʜʝʷʢʽ ʽʥʰʽ ʩʪʫʜʝʥʪʠ ʚʠʰʫ. ɼʽʚʯʠʥʘ 
ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʩʚʦʾʤ ʦʜʥʦʛʨʫʧʥʠʢʘʤ ʪʘ ʽʥʰʠʤ ʩʪʫʜʝʥʪʘʤ ʦʙʨʘʪʠ ʦʜʠʥ ʜʝʥʴ ʪʘ 
ʫʩʽʤ ʨʘʟʦʤ ʧʨʠʡʪʠ ʫ ʚʠʰʠʪʠʭ ʩʪʨʦʷʭ. 

ʊʘʢ, ʩʴʦʛʦʜʥʽ ʩʚʷʪʦ ʚʠʰʠʚʘʥʢʠ ʤʘʻ ʨʽʚʝʥʴ ʥʝ ʣʠʰʝ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ (ʫ 
2010 ʨʦʮʽ ʚʠʰʠʪʽ ʩʦʨʦʯʢʠ ʟʘʧʦʣʦʥʠʣʠ ʚʫʣʠʮʽ ʃʴʚʦʚʘ, ʈʽʚʥʦʛʦ, ɿʘʧʦʨʽʞʞʷ ʪʘ 
ʉʽʤʬʝʨʦʧʦʣʷ), ʘʣʝ ʡ ʧʦʩʪʫʧʦʚʦ ʚʠʭʦʜʠʪʴ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʨʽʚʝʥʴ: ʜʦ ʩʚʷʪʘ 
ʜʦʣʫʯʘʶʪʴʩʷ ʫʢʨʘʾʥʩʴʢʽ ʜʽʘʩʧʦʨʠ ʪʘ ʧʨʦʩʪʦ ʧʨʠʭʠʣʴʥʠʢʠ ʫʢʨʘʾʥʩʴʢʠʭ 
ʚʠʰʠʚʘʥʦʢ, ʷʢʽ ʟ ʨʘʜʽʩʪʶ ʚʠʢʣʘʜʘʶʪʴ ʬʦʪʦ ʪʘ ʚʽʜʝʦ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʰʠʪʠʭ 
ʩʪʨʦʷʭ (ʨʠʩ. 1). 

ʆʢʨʽʤ ʇʘʨʘʜʽʚ ʚʠʰʠʚʘʥʦʢ ʚ ʜʝʥʴ ʩʚʷʪʘ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʬʣʝʰʤʦʙʠ, 
ʬʦʪʦʩʝʩʽʾ, ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʥʘʨʦʜʥʠʭ ʤʠʩʪʝʮʪʚ (ʚʠʰʠʚʢʠ, ʧʣʝʪʽʥʥʷ) ʪʦʱʦ. 

2011 ʨʦʢʫ ʟ ʥʘʛʦʜʠ ʧôʷʪʠʨʽʯʯʷ ʩʚʷʪʘ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʢʦʨʜ ʟʘ 
ʢʽʣʴʢʽʩʪʶ ʣʶʜʝʡ ʚ ʚʠʰʠʚʘʥʢʘʭ ʚ ʦʜʥʦʤʫ ʤʽʩʪʽ ð ʥʘ ʎʝʥʪʨʘʣʴʥʽʡ ʧʣʦʱʽ 
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ʏʝʨʥʽʚʮʽʚ ʟʽʙʨʘʣʦʩʴ ʧʦʥʘʜ 4000 ʣʶʜʝʡ ʫ ʚʠʰʠʪʠʭ ʩʪʨʦʷʭ (ʡʦʛʦ ʚʥʝʩʝʥʦ ʜʦ 
ʢʥʠʛʠ ʨʝʢʦʨʜʽʚ ɻʽʥʥʝʩʘ). ʊʘʢʦʞ ʮʴʦʛʦ ʞ ʨʦʢʫ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ 
ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʦʰʠʣʠ ʚʝʣʠʢʫ ʩʠʤʚʦʣʽʯʥʫ ʚʠʰʠʚʘʥʢʫ (4ʭ10 
ʤʝʪʨʽʚ). 

ʎʽʢʘʚʠʤ ʬʘʢʪʦʤ ʻ ʪʝ, ʱʦ ʫ 2018 ʨʦʮʽ ʚ ʄʠʩʪʝʮʴʢʦʤʫ ʘʨʩʝʥʘʣʽ ʧʨʦʡʰʦʚ 
ʝʪʥʦʧʦʢʘʟ, ʤʦʜʝʣʷʤʠ ʷʢʦʛʦ ʩʪʘʣʠ ʞʽʥʢʠ ʪʘ ʜʽʚʯʘʪʘ, ʢʦʪʨʽ ʟʘʭʠʱʘʶʪʴ ʢʨʘʾʥʫ 
ʚʽʜ ʘʛʨʝʩʦʨʘ ʥʘ ʉʭʦʜʽ ʋʢʨʘʾʥʠ (ʨʠʩ. 2) [1, 2]. 

 

          

ʈʠʩ. 1. ʇʘʨʘʜʠ ʚʠʰʠʚʘʥʦʢ ʫ 2008 ʨʦʮʽ ʈʠʩ. 2. ɽʪʥʦʧʦʢʘʟ ʚ ʄʠʩʪʝʮʴʢʦʤʫ  
ʘʨʩʝʥʘʣʽ ʫ 2018 ʨʦʮʽ 

 

ʉʴʦʛʦʜʥʽ ʚʠʰʠʚʘʥʢʘ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʘʪʨʠʙʫʪʦʤ ʦʙʨʘʟʫ ʩʫʯʘʩʥʦʛʦ 
ʫʢʨʘʾʥʮʷ. ʆʜʷʛʘʪʠʩʷ ʫ ʚʠʰʠʪʽ ʩʦʨʦʯʢʠ ʥʘ ʨʽʟʥʽ ʟʘʭʦʜʠ ʩʪʘʣʦ ʧʦʧʫʣʷʨʥʠʤ, 
ʪʦʤʫ ʙʘʛʘʪʦ ʫʢʨʘʾʥʮʽʚ ʦʙʠʨʘʶʪʴ ʩʦʙʽ ʥʝ ʦʜʥʫ ʚʠʰʠʚʘʥʢʫ, ʘ ʜʝʢʽʣʴʢʘ ï ʥʘ ʨʽʟʥʽ 
ʚʠʧʘʜʢʠ ʞʠʪʪʷ (ʨʠʩ. 3) [2]. 

 

  
ʈʠʩ. 3 ʉʫʯʘʩʥʘ ʚʠʰʠʚʘʥʢʘ ʫʢʨʘʾʥʮʽʚ 

 

ʆʪʞʝ, ʫʢʨʘʾʥʩʴʢʘ ʚʠʰʠʪʘ ʩʦʨʦʯʢʘ ʧʨʦʡʰʣʘ ʜʦʚʛʠʡ ʪʘ ʮʽʢʘʚʠʡ ʰʣʷʭ 
ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʦ ʩʴʦʛʦʜʝʥʥʷ ʽ ʻ ʩʠʤʚʦʣʦʤ ʨʦʜʦʚʦʾ ʧʘʤ'ʷʪʽ, ʧʦʨʷʜʥʦʩʪʽ, 
ʚʽʨʥʦʩʪʽ ʪʘ ʣʶʙʦʚʽ. ʅʘʰʽ ʧʨʝʜʢʠ ʟʘʣʠʰʠʣʠ ʫʢʨʘʾʥʮʷʤ ʫ ʩʧʘʜʦʢ ʚʝʣʠʯʝʟʥʠʡ 
ʩʢʘʨʙ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʥʝ ʚʪʨʘʪʠʪʠ, ʘ ʡ ʧʨʠʤʥʦʞʠʪʠ ʡʦʛʦ ʪʘ ʧʝʨʝʜʘʪʠ ʫ ʩʧʘʜʦʢ 
ʽʥʰʠʤ ʥʘʱʘʜʢʘʤ.  

ʃʽʪʝʨʘʪʫʨʘ 
 

1. ɺʠʰʠʚʘʥʢʘ ʻ ʩʠʤʚʦʣʦʤ ʥʝʩʢʦʨʝʥʦʩʪʽ, ʩʫʯʘʩʥʦʶ ʟʙʨʦʻʶ ʪʘ 
ʥʝʨʦʟʨʠʚʥʠʤ ʟʚôʷʟʢʦʤ ʧʦʢʦʣʽʥʴ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 
ʨʝʩʫʨʩʫ: https://armyinform.com.ua/2020/05/21/vyshyvanka-ye-symvolom- 
neskorenosti -suchasnoyu-zbroyeyu-ta-nerozryvnym-zvyazkom-pokolin/ 

2. ɺʠʰʠʚʘʥʢʠ: ʽʩʪʦʨʽʷ ʽ ʩʫʯʘʩʥʽʩʪʴ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://etnoxata.com.ua/statti/vishivanki-istorija-i-suchasnist/ 

 

https://armyinform.com.ua/2020/05/21/vyshyvanka-ye-symvolom-
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ʊʈɸɼʀʎɯʁʅɸ ʆʈʅɸʄɽʅʊʀʂɸ ʇʆɼɯʃʃʗ ʗʂ ɽʃɽʄɽʅʊ 

ʆɿɼʆɹʃɽʅʅʗ ɸɼɸʇʊʀɺʅʀʍ ʈɽɸɹɯʃɯʊɸʎɯʁʅʀʍ ɺʀʈʆɹɯɺ 

ʉ. ɻ. ʂʋʃɽʐʆɺɸ, ʆ. ʇ. ʃɽɹɽɼʀʅʉʔʂɸ, ʇ. ɺ. ʏɸɹɸʅ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʥʘʫʢʠ ʥʘ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʚʠʭʦʜʷʪʴ 

ʟʨʘʟʢʠ ʦʜʷʛʫ ʟ ʦʩʦʙʣʠʚʠʤʠ ʟʘʭʠʩʥʠʤʠ, ʣʽʢʫʚʘʣʴʥʠʤʠ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʦʜʥʘʢ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʚʽʪʦʚʦʾ ʧʨʘʢʪʠʢʠ ʘʩʦʨʪʠʤʝʥʪ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʣʽʢʘʨʥʷʥʦʛʦ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʛʦ ʦʜʷʛʫ ʚʢʨʘʡ ʦʙʤʝʞʝʥʠʡ [1, 2] 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʦʜʷʛʫ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʣʽʢʫʚʘʥʥʽ ʪʘ ʧʨʦʭʦʜʷʪʴ 

ʧʝʚʥʽ ʤʝʜʠʯʥʽ, ʘ ʧʽʩʣʷ ï ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʧʨʦʮʝʜʫʨʠ, ʧʨʦʮʝʩ ʩʢʣʘʜʥʠʡ ʪʘ 

ʙʘʛʘʪʦʛʨʘʥʥʠʡ. ʄʝʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʦʜʷʛʫ ʟʘ ʩʦʮʽʘʣʴʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ: 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʦʩʦʙʠʩʪʦʩʪʽ; ʘʜʘʧʪʘʮʽʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʜʦ 

ʞʠʪʪʷ ʫ ʩʫʩʧʽʣʴʩʪʚʽ; ʢʦʨʠʛʫʚʘʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ ʣʶʜʠʥʠ ʪʘ ʧʽʜʪʨʠʤʢʘ 

ʨʽʚʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʦʨʥʘʤʝʥʪʠʢʠ ʇʦʜʽʣʣʷ ʷʢ 

ʝʣʝʤʝʥʪʫ ʦʟʜʦʙʣʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʚʠʨʦʙʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʩʪʝʪʠʯʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʦʜʷʛʫ, ʢʦʣʴʦʨʫ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʧʦʙʫʜʦʚʠ ʦʨʥʘʤʝʥʪʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʩʧʦʞʠʚʘʯʽʚ ʟ 

ʨʽʟʥʠʤʠ ʧʦʪʨʝʙʘʤʠ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʭʫʜʦʞʥʴʦ-ʩʪʠʣʴʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʇʦʜʽʣʣʷ. 

ʆʙʣʽʢ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʦʨʠʩʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ 

ʪʘ ʩʪʠʣʽʩʪʠʢʠ ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʤʦʪʠʚʽʚ ʇʦʜʽʣʣʷ ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʧʨʠ ʚʠʙʦʨʽ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʽʨʥʦʛʦ ʨʽʰʝʥʥʷ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʧʣʦʱʠʥ 

ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʦʜʷʛʫ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʩʧʝʮʠʬʽʢʦʶ ʧʦʜʘʣʴʰʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʟʥʘʯʝʥʦʾ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

-  ʜʦʩʣʽʜʞʝʥʥʷ ʝʩʪʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ ʽ ʟʘʩʦʙʽʚ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʦʨʥʘʤʝʥʪʠʢʠ ʇʦʜʽʣʣʷ; 

-  ʘʥʘʣʽʟ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʧʦʙʫʜʦʚʠ ʦʨʥʘʤʝʥʪʽʚ ʪʘ ʭʫʜʦʞʥʽʭ ʟʘʩʦʙʽʚ 

ʚʠʨʘʟʥʦʩʪʽ (ʨʠʪʤʫ, ʤʦʪʠʚʫ, ʩʪʨʫʢʪʫʨʠ, ʢʦʣʴʦʨʽʚ, ʬʘʢʪʫʨʠ). 

ʆʙʠʨʘʶʯʠ ʦʨʥʘʤʝʥʪʘʣʴʥʫ ʢʦʤʧʦʟʠʮʽʶ, ʩʣʽʜ ʧʝʨʰ ʟʘ ʚʩʝ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ 

ʥʘ ʮʽʣʽʩʥʽʩʪʴ, ʱʦ ʫʦʩʦʙʣʶʻ ʥʝʧʦʜʽʣʴʥʽʩʪʴ, ʧʽʜʣʝʛʣʽʩʪʴ ʪʘ ʛʨʫʧʫʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ, ʯʘʩʪʠʥ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʚʦʨʫ. 

ʎʽʣʽʩʥʽʩʪʴ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʻʜʥʦʩʪʽ ʫʪʠʣʽʪʘʨʥʦʛʦ ʽ ʜʝʢʦʨʘʪʠʚʥʦʛʦ, ʬʦʨʤʠ 

ʽ ʜʝʢʦʨʫ, ʝʣʝʤʝʥʪʽʚ ʽ ʯʘʩʪʠʥʠ ʬʦʨʤʠ, ʝʣʝʤʝʥʪʽʚ ʽ ʤʦʪʠʚʽʚ ʦʨʥʘʤʝʥʪʫ, 

ʢʦʣʦʨʠʪʫ, ʪʦʥʘʣʴʥʦʩʪʽ. ɺ ʦʟʜʦʙʣʝʥʥʽ ʧʣʝʯʦʚʠʭ ʘʜʘʧʪʘʮʽʡʥʠʭ ʚʠʨʦʙʽʚ ʙʫʣʠ 

ʦʙʨʘʥʽ ʪʘʢʽ ʦʨʥʘʤʝʥʪʘʣʴʥʽ ʢʦʤʧʦʟʠʮʽʾ, ʷʢ ʩʪʨʽʯʢʘ ʪʘ ʩʽʪʯʘʩʪʝ ʟʘʧʦʚʥʝʥʥʷ 

ʧʣʦʱʠʥʠ. ʈʦʟʤʽʱʫʚʘʣʠʩʴ ʚʦʥʠ ʧʝʨʝʚʘʞʥʦ ʥʘ ʫʩʪʘʚʢʘʭ, ʨʫʢʘʚʘʭ, ʧʦʣʠʢʘʭ, 

ʧʦʜʽʣʢʫ ʫ ʞʽʥʦʯʠʭ ʩʦʨʦʯʢʘʭ ʪʘ ʧʘʟʫʩʽ ʽ ʥʘ ʚʠʢʽʥʯʝʥʥʷʭ ʨʫʢʘʚʽʚ, ʦʟʜʦʙʣʝʥʥʽ 

ʛʦʨʣʦʚʠʥ ʫ ʯʦʣʦʚʽʯʠʭ ʩʦʨʦʯʢʘʭ [3].  
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ʉʽʪʯʘʩʪʽ ʦʨʥʘʤʝʥʪʠ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʠʭ ʽʟ ʥʘʡʜʘʚʥʽʰʠʭ, ʙʦ ʙʫʣʠ ʚʽʜʦʤʽ 

ʱʝ ʚ ʜʦʽʩʪʦʨʠʯʥʦʤʫ ʧʝʨʽʦʜʽ ʎʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʷʚʣʷʶʪʴʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʽʜʝʻʶ. ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʜʘʥʠʭ ʩʪʨʫʢʪʫʨ ʦʨʥʘʤʝʥʪʽʚ, 

ʥʘʡʢʨʘʱʝ ʚʠʷʚʣʷʻ ʬʦʨʤʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʨʥʘʤʝʥʪʽʚ ʟʘʣʫʯʘʶʪʴʩʷ 

ʢʦʤʧʦʟʠʮʽʡʥʽ ʧʨʠʡʦʤʠ ʽ ʚʠʨʘʞʘʣʴʥʽ ʟʘʩʦʙʠ. 

ʆʨʥʘʤʝʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʜʫʣʷ. ʎʝ ï çʦʩʥʦʚʥʘ ʬʽʛʫʨʘ 

ʯʠ ʢʦʤʧʦʟʠʮʽʷ ʣʽʥʽʡ, ʷʢʘ ʪʚʦʨʠʪʴ ʽ çʪʨʠʤʘʻè ʦʨʥʘʤʝʥʪ ʫ ʡʦʛʦ ʨʠʪʤʽʯʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽè [3]. ɺʽʥ ʤʦʞʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʝʣʝʤʝʥʪʦʤ ʫ ʧʨʦʩʪʠʭ ʦʨʥʘʤʝʥʪʘʭ, 

ʥʘʧʨʠʢʣʘʜ, ʨʦʤʙʦʤ ʯʠ ʪʨʠʢʫʪʥʠʢʦʤ ʽ çʻ ʩʪʝʨʞʥʝʚʠʤ ʢʦʤʧʦʟʠʮʽʡʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʦʨʥʘʤʝʥʪʫè. ɸ ʫ ʩʢʣʘʜʥʠʭ ï ʢʽʣʴʢʘ ʤʦʜʫʣʽʚ ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ ʽ ʩʪʚʦʨʶʶʪʴ ʨʘʧʦʨʪ. ɯʥʢʦʣʠ ʤʦʜʫʣʴ ʚʽʜʧʦʚʽʜʘʻ ʨʘʧʦʨʪʫ, ʘʣʝ ʨʘʧʦʨʪ 

çʘʙʩʦʣʶʪʥʦ ʧʦʚʪʦʨʶʻ ʮʠʢʣ ʦʨʥʘʤʝʥʪʘʣʴʥʦʛʦ ʧʦʷʩʫ, ʚʢʣʶʯʘʶʯʠ ʚʩʽ ʜʨʽʙʥʽ 

ʝʣʝʤʝʥʪʠ ʫʟʦʨʫ, ʪʠʤ ʯʘʩʦʤ ʷʢ ʤʦʜʫʣʴ ʟʦʙʨʘʞʫʻ ʦʜʥʫ ʯʠ ʢʽʣʴʢʘ ʢʦʥʬʽʛʫʨʘʮʽʡ, 

ʱʦ ʧʦʚʪʦʨʶʻʪʴʩʷè [3, 4].  

ʉʪʨʫʢʪʫʨʘ ʦʨʥʘʤʝʥʪʫ ï ʩʢʣʘʜʥʘ ʽ ʙʘʛʘʪʦʛʨʘʥʥʘ, ʥʘ ʥʝʾ ʚʧʣʠʚʘʶʪʴ ʫʩʽ 

ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʬʘʢʪʦʨʠ.  

ɼʦ ʮʴʦʛʦ ʩʣʽʜ ʜʦʜʘʪʠ, ʱʦ ʨʽʚʝʥʴ ʧʦʨʷʜʢʫ, ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʝʨʭʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ 

ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʤʦʪʠʚʽʚ ʤʽʞ ʩʦʙʦʶ. ɸ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘʢʦʥʠ ʩʠʤʝʪʨʽʾ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʮʠʭ ʤʦʪʠʚʽʚ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʝʩʢʽʟʽʚ ʥʦʚʠʭ ʤʦʜʝʣʝʡ 

ʞʽʥʦʯʠʭ ʘʜʘʧʪʠʚʥʠʭ ʧʣʝʯʦʚʠʭ ʪʘ ʧʦʷʩʥʠʭ ʚʠʨʦʙʽʚ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʟ ʨʽʟʥʠʤʠ 

ʧʦʪʨʝʙʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭʥʴʦʛʦ ʨʫʭʦʚʦʛʦ ʨʝʞʠʤʫ (ʨʠʩ. 1). 

ʍʫʜʦʞʥʴʦ-ʩʪʠʣʴʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʨʦʙʽʚ ʽ ʦʨʥʘʤʝʥʪʘʣʴʥʽ ʢʦʤʧʦʟʠʮʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1 ʘ, ʙ, ʚ. ʂʦʥʮʝʧʪʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʝʩʢʽʟʽʚ ʻ 

ʧʦʙʘʞʘʥʥʷ: çʆʪʨʠʤʘʡʪʝ ʩʚʽʡ ʧʝʨʩʦʥʘʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʦʙʝʨʽʛ, ʙʝʨʝʞʠ ʩʝʙʝ ï 

ʟʙʝʨʝʞʝʰ ʢʨʘʾʥʫ!è. 

ʉʝʨʝʜ ʨʦʟʤʘʾʪʪʷ ʝʣʝʤʝʥʪʽʚ ʚʠʰʠʚʢʠ ʤʦʪʠʚ ʨʦʤʙʘ ʟʘʡʤʘʻ ʦʜʥʝ ʟ 

ʛʦʣʦʚʥʠʭ ʤʽʩʮʴ. ʅʘʡʧʨʦʩʪʽʰʘ ʡʦʛʦ ʬʦʨʤʘ ï ʮʝ ʢʚʘʜʨʘʪ, ʧʦʩʪʘʚʣʝʥʠʡ ʥʘ ʢʫʪ. 

ɯʥʦʜʽ ʫ ʩʪʨʽʯʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʷʭ ʚʽʥ ʚʠʪʷʛʫʻʪʴʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. ɿʘʧʦʚʥʝʥʥʷ 

ʪʘʢʦʛʦ ʟʥʘʢʫ ʚ ʩʝʨʝʜʠʥʽ ʻ ʥʝʩʢʣʘʜʥʠʤ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʟʽʨʢʘ ʯʠ ʭʨʝʩʪʦʧʦʜʽʙʥʠʡ 

ʤʦʪʠʚ, ʱʦ ʧʦʜʽʣʷʻ ʨʦʤʙ ʥʘ ʯʘʩʪʠʥʠ. ʍʘʨʘʢʪʝʨʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ï ʧʨʦʩʪʦʪʘ ʪʘ 

ʯʽʪʢʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʙʫʜʴ-ʷʢʦʛʦ ʟʥʘʢʫ. ɼʣʷ ʇʦʜʽʣʣʷ ʭʘʨʘʢʪʝʨʥʽ ʙʫʣʠ ʨʦʤʙʠ 

ʙʽʣʴʰ ʩʢʣʘʜʥʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʟʽ ʩʢʣʘʜʥʠʤ ʟʦʚʥʽʰʥʽʤ ʢʦʥʪʫʨʦʤ ʟ ʛʦʩʪʨʠʤʠ 

ʟʫʙʮʷʤʠ ʽ ʛʘʯʢʦʧʦʜʽʙʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʨʠʩ. 1 ʘ, ʙ, ʚ). 

ʅʘʩʪʫʧʥʽ ʤʦʪʠʚʠ ʟ ʢʘʪʝʛʦʨʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʨʥʘʤʝʥʪʽʚ ï ʮʝ ʟʽʨʢʠ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʭʨʝʩʪʦʧʦʜʽʙʥʽ. ɰʭ ʥʘʡʯʘʩʪʽʰʝ ʢʦʤʙʽʥʫʚʘʣʠ ʟ ʨʦʤʙʦʤ, ʚʧʠʩʫʶʯʠ 

ʫʩʝʨʝʜʠʥʫ. ʍʨʝʩʪʘʪʽ ʤʦʪʠʚʠ ʙʫʣʠ ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʽ ʜʦ ʨʦʤʙʽʚ, ʽ ʜʦ ʟʽʨʦʢ. 

ʂʦʤʧʦʟʠʮʽʡʥʘ ʚʠʨʘʟʥʽʩʪʴ ʤʦʪʠʚʽʚ ʦʨʥʘʤʝʥʪʫ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʭʘʨʘʢʪʝʨʫ ʣʽʥʽʾ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʩʫʮʽʣʴʥʦʶ ʽ ʟ ʨʦʟʨʠʚʘʤʠ, ʧʨʷʤʦʶ, ʣʘʤʘʥʦʶ, 

ʭʚʠʣʷʩʪʦʶ. ʋ ʩʘʤʽʡ ʢʦʤʧʦʟʠʮʽʾ ʣʽʥʽʾ ʚʠʨʘʞʘʶʪʴ ʚʽʜʯʫʪʪʷ ʨʫʭʫ, ʩʧʦʢʽʡ, 

ʥʘʧʨʫʞʝʥʽʩʪʴ, ʨʽʚʥʦʚʘʛʫ ʯʠ ʜʠʥʘʤʽʢʫ, ʧʣʘʚʥʽʩʪʴ ʪʦʱʦ. ʆʢʨʽʤ ʪʦʛʦ, ʚ 

ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ ʤʦʞʝ ʙʫʪʠ ʧʨʠʩʫʪʥʷ ʢʦʥʪʫʨʥʘ ʣʽʥʽʷ, ʱʦ ʬʽʢʩʫʻ 

ʫʤʦʚʥʫ ʬʦʨʤʫ ʦʨʥʘʤʝʥʪʫ ʯʠ ʟʥʘʢʘ (ʨʠʩ. 1 ʘ, ʙ, ʚ) [3, 4].  
 



 

 86 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

 

 

ʘ 
 

 

 

 

 

ʙ ʚ 
ʈʠʩ. 1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʦʨʥʘʤʝʥʪʠʢʠ ʇʦʜʽʣʣʷ ʷʢ ʝʣʝʤʝʥʪʫ ʦʟʜʦʙʣʝʥʥʷ 

ʘʜʘʧʪʠʚʥʠʭ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʚʠʨʦʙʽʚ 

 

ʇʨʘʚʠʣʴʥʠʡ ʧʽʜʙʽʨ ʢʦʣʴʦʨʫ ʤʘʪʝʨʽʘʣʫ, ʜʠʟʘʡʥʫ ʦʜʷʛʫ ʪʘ ʦʟʜʦʙʣʝʥʥʷ 

ʥʘʜʘʶʪʴ ʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʽ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ ʞʠʪʪʷ ʩʧʦʞʠʚʘʯʽʚ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ ʥʘ ʝʪʘʧʽ ʨʝʘʙʽʣʽʪʘʮʽʾ.  

ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʭʫʜʦʞʥʴʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʠʡ 

ʧʨʠʥʮʠʧ ʦʟʜʦʙʣʝʥʥʷ ʥʘʪʽʣʴʥʦʛʦ ʚʙʨʘʥʥʷ ʇʦʜʽʣʣʷ, ʷʢʠʡ ʚʧʠʩʫʻʪʴʩʷ ʫ 

ʩʚʽʪʦʛʣʷʜʥʽ ʧʦʥʷʪʪʷ ʽ ʟʙʝʨʽʛʘʻ ʥʘʨʦʜʥʫ ʪʨʘʜʠʮʽʶ. ʈʦʟʛʣʷʥʫʪʦ ʢʦʣʦʨʠʩʪʠʯʥʽ 

ʟʘʩʦʙʠ ʚʠʨʘʟʥʦʩʪʽ ʪʘ ʩʪʠʣʽʩʪʠʢʫ ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʤʦʪʠʚʽʚ. ɺʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ 

ʢʦʤʧʦʟʠʮʽʡʥʽ ʩʭʝʤʠ: ʩʪʨʽʯʢʦʚʽ ʽ ʩʽʪʯʘʩʪʽ. ʈʦʟʽʙʨʘʥʦ ʦʨʥʘʤʝʥʪʘʣʴʥʽ ʧʣʦʱʠʥʠ 

ʟʘ ʩʢʣʘʜʦʚʠʤʠ: ʤʦʪʠʚ, ʝʣʝʤʝʥʪ, ʤʦʜʫʣʴ, ʨʘʧʦʨʪ. 

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʧʦʙʫʜʦʚʠ ʦʨʥʘʤʝʥʪʽʚ, 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʢʦʣʽʨʥʠʭ ʚʽʜʥʦʩʠʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʤʦʮʽʡʥʦʛʦ ʪʘ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʧʦʞʠʚʘʯʽʚ ʟ ʨʽʟʥʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʚʠʟʥʘʯʝʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʥʘʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʇʦʜʽʣʣʷ ʚ 

ʘʜʘʧʪʘʮʽʡʥʦʤʫ ʦʜʷʟʽ ʽ ʩʬʦʨʤʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʫ ʙʘʟʫ ʜʘʥʠʭ, ʨʠʩ. 1. 
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ʋɼʂ 685.31 

ʌɯʃʆʉʆʌɯʗ ʄʆɼʀ ɰɰ ʇʈʀʅʎʀʇʀ ʊɸ ʌʋʅʂʎɯɰ 

ʃ.ɺ. ʂʆɿʃʆɺʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
  

ʗʢ ʚʽʜʦʤʦ, ʤʦʜʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʧʦʧʫʣʷʨʥʠʭ ʩʪʠʣʽʚ 

ʦʜʷʛʫ, ʚʟʫʪʪʷ, ʘʢʩʝʩʫʘʨʽʚ, ʟʘʯʽʩʦʢ ʽ ʤʘʢʽʷʞʫ, ʷʢʽ ʜʦʤʽʥʫʶʪʴ ʚ ʧʝʚʥʠʡ ʧʝʨʽʦʜ 

ʯʘʩʫ ʩʝʨʝʜ ʧʝʚʥʦʾ ʛʨʫʧʠ ʣʶʜʝʡ [3]. ʋ ʜʘʚʥʽʭ ʮʠʚʽʣʽʟʘʮʽʷʭ, ʪʘʢʠʭ ʷʢ 

ʉʪʘʨʦʜʘʚʥʽʡ ɭʛʠʧʝʪ, ʈʠʤʩʴʢʘ ʽʤʧʝʨʽʷ ʪʘ ʉʝʨʝʜʥʴʦʚʽʯʯʷ, ʽʩʥʫʚʘʣʠ ʢʦʥʢʨʝʪʥʽ 

ʧʨʘʚʠʣʘ ʱʦʜʦ ʦʜʷʛʫ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʣʠ ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ ʪʘ ʨʦʣʴ ʦʩʦʙʠ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ. ʉʴʦʛʦʜʥʽ ʤʦʜʘ ʩʪʘʣʘ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʽ ʣʶʜʠ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʠʨʘʪʠ ʩʪʠʣʴ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʾʭ ʩʤʘʢʘʤ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. 

ʄʦʜʥʽ ʜʠʟʘʡʥʝʨʠ ʧʦʩʪʽʡʥʦ ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʟ ʬʦʨʤʘʤʠ, ʢʦʣʴʦʨʘʤʠ ʽ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʢʦʥʮʝʧʮʽʾ. ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ ʤʦʜʘ ʥʝ ʪʽʣʴʢʠ ʚʽʜʦʙʨʘʞʘʻ ʢʨʘʩʫ ʽ ʩʪʠʣʴ, ʘʣʝ ʪʘʢʦʞ ʚʽʜʜʟʝʨʢʘʣʶʻ 

ʩʦʮʽʘʣʴʥʽ, ʧʦʣʽʪʠʯʥʽ ʪʘ ʢʫʣʴʪʫʨʥʽ ʪʝʥʜʝʥʮʽʾ, ʤʦʞʝ ʙʫʪʠ ʟʘʩʦʙʦʤ ʚʠʨʘʞʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʪʘ ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʽʜʝʡ ʽ ʮʽʥʥʦʩʪʝʡ [1]. 

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʤʦʜʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʪʘʢʽ ʘʩʧʝʢʪʠ, ʷʢ ʩʪʘʨʘʥʥʷ 

ʟʨʦʙʠʪʠ ʧʨʝʜʤʝʪ ʰʚʠʜʢʦ ʟʘʩʪʘʨʽʣʠʤ, ʱʦʙ ʩʪʠʤʫʣʶʚʘʪʠ ʧʦʷʚʫ ʥʦʚʠʭ ʤʦʜʝʣʝʡ; 

ʧʦʩʪʽʡʥʝ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʽ ʜʠʟʘʡʥʫ ʚ ʤʦʜʽ; ʚʣʘʩʪʠʚʽʩʪʴ ʙʫʪʠ ʤʽʥʣʠʚʦʶ, 

ʟʤʽʥʶʚʘʪʠʩʷ ʟ ʯʘʩʦʤ; ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʮʠʢʣʫ ʤʦʜʥʠʭ ʪʝʥʜʝʥʮʽʡ; 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʦʜʠ. ɺʧʣʠʚ ʤʦʜʠ ʷʢ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʷʚʠʱʘ ʥʘ ʧʨʦʮʝʩ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʤʦʜʥʠʭ ʥʦʚʘʮʽʡ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʘʣʫʟʽ ʤʦʜʥʦʛʦ ʦʜʷʛʫ ʪʘ ʚʟʫʪʪʷ, ʙʫʣʦ 

ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʚ ʨʦʙʦʪʘʭ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ, ʷʢ  ɻ. ɹʣʫʤʤʝʨ, ɻ. ɿʽʤʤʝʣʴ, 

ʏ. ʂʽʥʛ, ʊ. ɺʝʙʣʝʥ ʪʘ ɼ. ʌʽʣʜ [2]. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʦʮʽʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʘʥʘʣʽʟʫ ʤʦʜʠ, ʩʝʨʝʜ ʷʢʠʭ: 

- ʧʽʜʭʽʜ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʜʝʾ ʥʘʩʣʽʜʫʚʘʥʥʷ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ 

ʧʨʠʥʮʠʧʦʤ ʨʦʟʚʠʪʢʫ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʷʢ ʜʞʝʨʝʣʦ ʧʨʦʛʨʝʩʫ ʟʘ 

ɻ. ʊʘʨʜʦʤ ʽ ɻ. ɿʽʤʤʝʣʝʤ; 

 - ʪʝʦʨʽʷ ʜʝʤʦʥʩʪʨʘʪʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʷʢʫ ʨʦʟʨʦʙʠʣʠ ʊ. ɺʝʙʣʝʥ ʪʘ ɺ. 

ɿʦʤʙʘʨʪ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʻ "ʧʦʢʘʟʥʝ (ʜʝʤʦʥʩʪʨʘʪʠʚʥʝ) 

ʩʧʦʞʠʚʘʥʥʷ" ʪʘ "ʽʤʽʜʞ". ʄʦʜʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʨʘʟ ʙʫʨʞʫʘʟʥʦʛʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʽʤʽʜʞʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʧʽʜʢʨʝʩʣʝʥʥʷ ʢʣʘʩʦʚʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʦʙʪʦ, ʚʠʩʦʢʘ ʮʽʥʘ ʮʝ ʟʘʩʽʙ ʧʦʢʘʟʫ ʩʚʦʛʦ ʩʪʘʪʫʩʫ; 

- ʢʦʥʮʝʧʮʽʷ ʧʦʷʩʥʝʥʥʷ ʤʦʜʠ ʥʘ ʦʩʥʦʚʽ ʢʦʣʝʢʪʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɻ. ɹʣʫʤʝʨʦʤ. ʊʨʝʪʽʡ ʧʽʜʭʽʜ ʨʦʟʛʣʷʜʘʻ ʧʨʦʮʝʩʠ ʤʦʜʠ ʷʢ 

"ʝʣʝʤʝʥʪʘʨʥʽ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ". ʉʫʪʴ ʮʽʻʾ ʪʝʦʨʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʮʝʩʠ 

ʚ ʤʦʜʽ ʚ ʙʘʛʘʪʴʦʭ ʚʽʜʥʦʰʝʥʥʷʭ ʩʭʦʞʽ ʥʘ ʧʨʦʮʝʩʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ 

ʥʦʚʠʤ ʩʦʮʽʘʣʴʥʠʤ ʥʦʨʤʘʤ, ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʛʘʣʴʥʽʡ ʪʝʥʜʝʥʮʽʾ, ʥʘʚʽʪʴ ʙʝʟ ʚʣʘʩʥʦʛʦ ʧʝʨʝʢʦʥʘʥʥʷ ʯʠ 

ʨʦʟʫʤʽʥʥʷ; 
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- ʧʽʜʭʽʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʝʤʽʦʪʠʢʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʜʠ, ʽ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʨʦʙʦʪʠ ʈ. ɹʘʨʪʘ, ʈ. ʉʝʥʥʝʪʘ ʽ ɾ. ɹʦʜʨʽʡʷʨʘ. ʄʦʜʘʜʘ, ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʫ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʽ ʦʜʥʘ ʡ ʪʘ ʞ ʬʦʨʤʘ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʨʽʟʥʠʭ ʚʠʷʚʽʚ. 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ɸ. ɻʦʬʤʘʥʘ ʤʦʜʘ ʤʘʻ ʩʽʤ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ [4], 

ʟʦʢʨʝʤʘ: 

- ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʢʫʣʴʪʫʨʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ ʻʜʥʦʩʪʽ, ʱʦ 
ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʽʛʘʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʫʣʴʪʫʨʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʻʜʥʽʩʪʴ. 

ʄʦʜʘ ʩʧʨʠʷʻ ʚʠʨʘʟʫ ʨʽʟʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʝʡ, ʘ ʚʦʜʥʦʯʘʩ ʩʪʚʦʨʶʻ ʩʧʽʣʴʥʽ 

ʢʫʣʴʪʫʨʥʽ ʪʦʯʢʠ ʧʦʻʜʥʘʥʥʷ ʪʘ ʟʚ'ʷʟʢʠ ʤʽʞ ʣʶʜʴʤʠ; 

- ʽʥʥʦʚʘʮʽʡʥʘ, ʷʢʘ ʩʧʨʠʷʻ ʥʦʚʘʪʦʨʩʪʚʫ, ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʽʜʝʡ, 
ʨʦʟʚʠʪʢʫ ʪʘ ʟʤʽʥ ʚ ʛʘʣʫʟʽ ʦʜʷʛʫ ʪʘ ʩʪʠʣʶ; 

- ʢʦʤʫʥʽʢʘʪʠʚʥʘ, ʟʘ ʷʢʦʶ ʦʜʷʛ ʽ ʩʪʠʣʴ ʚʠʨʘʞʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʽ 
ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ ʦʩʦʙʠ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʶʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ, 

ʚʠʨʘʞʘʪʠ ʩʚʦʾ ʜʫʤʢʠ ʪʘ ʨʦʟʫʤʽʪʠ ʽʥʰʠʭ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ; 

- ʬʫʥʢʮʽʷ ʩʦʮʽʘʣʴʥʦʛʦ ʦʭʦʧʣʝʥʥʷ - ʧʽʜʩʠʣʶʻ ʚʧʣʠʚ ʪʘ ʩʪʘʪʫʩ ʦʩʦʙʠ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʨʘʞʘʪʠ ʩʚʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʟ ʩʦʮʽʘʣʴʥʠʤ ʦʪʦʯʝʥʥʷʤ ʰʣʷʭʦʤ 
ʚʨʘʭʫʚʘʥʥʷ ʡʦʛʦ ʥʦʨʤ, ʟʨʦʟʫʤʽʥʥʷ ʤʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʶʜʷʤ 

ʣʝʛʰʝ ʚʟʘʻʤʦʜʽʷʪʠ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʩʚʦʻ ʦʪʦʯʝʥʥʷ; 

- ʧʽʜʚʠʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ, ʱʦ ʩʣʫʛʫʻ ʷʢ ʟʘʩʽʙ ʜʣʷ ʚʠʨʘʞʝʥʥʷ 
ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʝʩʪʠʞʫ ʚ ʩʫʩʧʽʣʴʩʪʚʽ; 

- ʟʜʽʡʩʥʝʥʥʷ ʬʫʥʢʮʽʾ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʩʣʘʙʣʝʥʥʷ, ʷʢʘ 

ʜʦʩʷʛʘʻʪʴʩʷ ʦʙʨʘʥʥʷʤ ʪʘ ʥʦʩʽʥʥʷʤ ʤʦʜʥʦʛʦ ʦʜʷʛʫ, ʱʦ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʤʬʦʨʪ ʪʘ ʜʦʧʦʤʘʛʘʪʠ ʚʽʜʧʦʯʠʪʠ ʚʽʜ ʧʦʚʩʷʢʜʝʥʥʠʭ 

ʥʝʛʘʨʘʟʜʽʚ. 

ʆʪʞʝ, ʩʫʪʥʽʩʪʴ ʪʘ ʚʘʞʣʠʚʽʩʪʴ ʬʽʣʦʩʦʬʽʾ ʤʦʜʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ 

ʛʣʠʙʦʢʦʤʫ ʨʦʟʛʣʷʜʽ ʪʘ ʨʦʟʫʤʽʥʥʽ ʤʦʜʠ ʷʢ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʷʚʠʱʘ, ʘ 

ʬʽʣʦʩʦʬʩʴʢʽ ʧʨʠʥʮʠʧʠ ʚʠʩʚʽʪʣʶʶʪʴ ʾʾ ʨʦʣʴ ʫ ʚʠʨʘʞʝʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ, 

ʚʧʣʠʚʽ ʥʘ ʢʫʣʴʪʫʨʫ, ʨʦʟʰʠʨʝʥʥʽ ʩʦʮʽʘʣʴʥʦʛʦ ʚʧʣʠʚʫ, ʨʦʟʢʨʠʪʪʽ ʛʣʠʙʦʢʦʛʦ 

ʟʤʽʩʪʫ ʪʘ ʧʦʢʘʟʫʻ, ʷʢ ʤʦʜʘ ʚʧʣʠʚʘʻ ʥʘ ʥʘʰʝ ʞʠʪʪʷ ʪʘ ʢʫʣʴʪʫʨʥʫ ʩʧʘʜʱʠʥʫ. 
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ɺʠʥʥʠʯʝʥʢʘ, 2013. ï 276 ʩ. 
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SUSTAINABLE ʄʆɼɸ ɺɯɼ ʋʂʈɸɰʅʉʔʂʆɻʆ ɹʈɽʅɼʋ KSENIA SCHNAIDER  

ɼ.ɸ. ʍɸʉɸʅʆɺɸ, ʉ.ɻ. ʂʋʃɽʐʆɺɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʉʚʽʜʦʤʘ ʤʦʜʘ ï ʪʨʝʥʜ, ʱʦ ʟʤʽʥʠʪʴ ʮʝʡ ʩʚʽʪ ʥʘ ʢʨʘʱʝ. Sustainable fashion 
ʘʙʦ ʩʪʽʡʢʘ ʤʦʜʘ ï ʮʝ ʪʫʨʙʦʪʘ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʣʶʜʝʡ ʪʘ ʧʣʘʥʝʪʫ. 
ʊʘ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʪʫʨʙʦʪʘ ʧʨʦ ʤʘʡʙʫʪʥʻ. ʉʢʣʘʜʦʚʦʶ Sustainability ʻ Slow 
fashion, ʘʙʦ ʇʦʚʽʣʴʥʘ ʤʦʜʘ. ʆʩʥʦʚʥʠʡ ʧʨʠʥʮʠʧ ï ʢʫʧʫʚʘʪʠ ʨʽʜʰʝ, ʘʣʝ 
ʷʢʽʩʥʽʰʝ. 90% ʤʘʪʝʨʽʘʣʽʚ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʰʠʪʪʷ ʥʘʰʠʭ ʜʞʠʥʩʽʚ 
ʻ ʩʪʽʡʢʠʤʠ ʪʘ ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ [1]. ʅʘʡʚʽʜʦʤʽʰʽ ʚ ʩʚʽʪʽ ʫʢʨʘʾʥʩʴʢʽ ʜʞʠʥʩʠ 
Demi-denims, ʷʢʽ ʥʘʚʽʪʴ ʩʢʦʧʽʶʚʘʚ ʙʨʝʥʜ Mango, ʟʰʠʪʽ ʟʽ ʩʪʘʨʦʛʦ ʜʝʥʽʤʫ.  

ʆʜʥʠʤ ʟ ʧʝʨʰʦʧʨʦʭʽʜʮʽʚ sustainable ʨʫʭʫ ʥʝ ʪʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ, ʘ ʡ ʚ 
ɭʚʨʦʧʽ ʻ ʙʨʝʥʜ KSENIASCHNAIDER [2-8]. ɺʞʝ ʢʽʣʴʢʘ ʩʝʟʦʥʽʚ ʧʦʩʧʽʣʴ ʙʨʝʥʜ 
ʧʨʘʮʶʻ ʟ ʪʝʭʥʽʢʦʶ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʥʪʘʞʥʠʭ ʨʝʯʝʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʦʜʷʛʫ, ʷʢʘ ʻ ʯʘʩʪʠʥʦʶ ʢʦʥʮʝʧʮʽʾ Reduce-Reuse-Recycle 
(ʩʧʦʞʠʚʘʪʠ ʤʝʥʰʝ ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʚʪʦʨʥʦ ï ʧʝʨʝʨʦʙʣʷʪʠ).  

ʋ 2011 ʨʦʮʽ ʧʘʨʘ ʚʠʨʽʰʠʣʘ ʟʘʩʥʫʚʘʪʠ ʥʦʚʠʡ ʙʨʝʥʜ, ʷʢʠʡ ʥʘʟʚʘʣʠ 
çKsenia Schnaiderè. ɺʠʨʦʙʥʠʮʪʚʦ ʨʦʟʤʽʱʫʚʘʣʦʩʴ ʫ ʂʠʻʚʽ. ɺʝʩʴ ʦʜʷʛ 
ʩʪʚʦʨʶʻʪʴʩʷ ʚʨʫʯʥʫ. ɿ 2011 ʨʦʢʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʦʥʘʜ 20 ʢʦʣʝʢʮʽʡ, ʟ ʥʠʭ 10 
ʢʦʣʝʢʮʽʡ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ Ukrainian Fashion Week. ʋ ʞʦʚʪʥʽ 2018 ʨʦʢʫ 
ʙʨʝʥʜ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʧʦʢʘʟʘʭ çAmazon Tokyo Fashion Weekè ʚ ʗʧʦʥʽʾ. 
ʂʣʽʻʥʪʘʤʠ ʂʩʝʥʽʾ ʐʥʘʡʜʝʨ ʻ ʊʽʥʘ ʂʘʨʦʣʴ, ʉʦʥʷ ɽʩʴʤʘʥ, ɹʝʣʣʘ ʍʘʜʽʜ, 
ɽʣʝʦʥʦʨʘ ʂʘʨʽʩʽ, ɼʫʘ ʃʽʧʘ. ɹʨʝʥʜ ʦʪʨʠʤʘʚ ʙʘʛʘʪʦ ʧʦʟʠʪʠʚʥʠʭ ʚʽʜʛʫʢʽʚ ʥʘ 
ʩʪʦʨʽʥʢʘʭ Vogue Italy, WAD, Grazia France, Vogue Ukraine, Style.com [5]. 
ʊʘʢʦʞ ʫ 2021 ʨʦʮʽ ʙʨʝʥʜ ʦʪʨʠʤʘʚ ʤʽʞʥʘʨʦʜʥʫ ʥʘʛʦʨʦʜʫ Vegan Fashion Award 
2021 ʚʽʜ ʥʽʤʝʮʴʢʦʛʦ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ ʟʦʦʟʘʭʠʩʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ PETA (ʨʠʩ. 1). 

 

 

 

 ͊  ͋  ͍
ʈʠʩ. 1. ʆʙʣʠʯʯʷ ʙʨʝʥʜʫ KSENIASCHNAIDER: ʘ) ʬʦʪʦ ʟʘʩʥʦʚʥʠʮʽ ʙʨʝʥʜʫ;  

ʙ) ʤʽʞʥʘʨʦʜʥʘ ʥʘʛʦʨʦʜʘ Vegan Fashion Award 2021; 
ʚ) ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʢʘʥʦʛʦ ʜʝʥʽʤʫ 

ʇʦʜʨʫʞʞʷ ʐʥʘʡʜʝʨʽʚ ʧʨʘʮʶʻ ʟ ʧʝʨʝʨʦʙʣʝʥʠʤ ʡ upcycle-ʜʝʥʽʤʦʤ. 
ɹʨʝʥʜ ʨʦʟʨʦʙʠʚ ʚʣʘʩʥʠʡ ʩʧʦʩʽʙ ʧʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʝʢʩʪʠʣʶ ʫ ʜʞʠʥʩʦʚʝ 
ʭʫʪʨʦ. ɿʘ ʨʽʢ KSENIASCHNAIDER ʚʠʨʦʙʣʷʶʪʴ ʙʣʠʟʴʢʦ 3000 ʧʝʨʝʨʦʙʣʝʥʠʭ 
ʧʨʝʜʤʝʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 70% ʢʦʞʥʦʾ ʢʦʣʝʢʮʽʾ. ʂʦʞʥʘ ʧʝʨʝʨʦʙʣʝʥʘ 
ʧʦʟʠʮʽʷ ʩʢʣʘʜʝʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʪʦʞ ʻʜʠʥʘ ʪʘ ʩʚʦʻʨʽʜʥʘ [2]. ʋ 2016 ʨʦʮʽ 
ʂʩʝʥʽʷ ʐʥʘʡʜʝʨ ʧʦʰʠʣʘ çdemi-denimsè ʟʽ ʩʪʘʨʦʛʦ ʜʝʥʽʤʫ, ʱʦ ʨʘʧʪʦʚʦ 
ʧʽʜʢʦʨʠʣʠ ʩʚʽʪ ʤʦʜʠ ʽ ʩʪʘʣʠ ʭʽʪʦʤ ʩʝʨʝʜ ʩʝʣʝʙʨʽʪʽ ʧʝʨʰʦʾ ʣʽʥʽʾ. ɿʘʨʘʟ ʙʨʝʥʜ 
ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʡ ʘʧʩʘʡʢʣʽʥʛʫ ʋ 2018 
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ʨʦʮʽ ʙʨʝʥʜ ʚʠʨʦʙʣʷʚ ʜʦ 700 ʧʘʨ ʜʞʠʥʩʽʚ ʥʘ ʤʽʩʷʮʴ ɼʞʠʥʩʠ ʪʘ ʢʫʨʪʢʠ 
ʚʽʜ Ksenia Schnaider ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 70 ʤʘʛʘʟʠʥʘʭ ʩʚʽʪʫ, ʨʠʩ. 2. [3, 4]. 

 

 

 

 

 

 

ʊʢʘʥʠʡ 
ʜʝʥʽʤ 

ʇʝʯʚʦʨʢ 
ɼʝʥʽʤ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ 

ʧʣʘʩʪʠʢʫ 
ɼʞʠʥʩʦʚʝ ʭʫʪʨʦ 

ʈʠʩ. 2. ʇʨʠʢʣʘʜʠ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʙʨʝʥʜʫ KSENIASCHNAIDER 

ɼʠʟʘʡʥʝʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʝʩʘʡʢʣʽʥʛ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʜʝʥʽʤʫ. ʋ 2019 ʨʦʮʽ 
ʙʨʝʥʜ Ksenia Schnaider ʚʠʧʫʩʪʠʚ ʢʘʧʩʫʣʴʥʫ ʢʦʣʝʢʮʽʶ ʦʜʷʛʫ, ʷʢʠʡ ʩʪʚʦʨʝʥʠʡ 
ʽʟ ʧʝʨʝʨʦʙʣʝʥʦʾ ʙʘʚʦʚʥʠ ʪʘ ʧʦʣʽʝʩʪʝʨʫ ʟ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ. 

ʂʦʣʝʢʮʽʶ ʙʨʝʥʜ ʩʪʚʦʨʠʚ ʫ ʢʦʣʘʙʦʨʘʮʽʾ ʟ ʚʠʨʦʙʥʠʢʦʤ ʪʢʘʥʠʥ ISKO. ɼʦ 
ʣʽʥʽʡʢʠ ʫʚʽʡʰʣʠ ʜʞʠʥʩʠ, ʚʢʦʨʦʯʝʥʽ ʢʫʨʪʢʠ, ʩʧʽʜʥʠʮʽ ʪʘ ʰʦʨʪʠ [4-6]. 

ʅʘʚʝʩʥʽ ʮʴʦʛʦ ʨʦʢʫ ʨʘʟʦʤ ʽʟ ʙʨʝʥʜʦʤ Have A Rest ʚʦʥʠ ʩʪʚʦʨʠʣʠ ʚʘʣʽʟʫ, 
ʢʦʨʧʫʩ ʷʢʦʾ ʯʘʩʪʢʦʚʦ ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ [7]. 

ʅʘʡʛʦʣʦʚʥʽʰʠʡ ʧʨʠʥʮʠʧ, ʷʢʠʡ ʩʧʦʚʽʜʫʻ ʜʠʟʘʡʥʝʨʢʘ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ 
ʞʠʪʪʽ ʪʘ ʚ ʨʦʙʦʪʽ ï ʥʝ ʚʞʠʚʘʪʠ ʟʘʡʚʦʛʦ. ɼʨʫʛʠʡ ï ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʬʽʣʦʩʦʬʽʾ 
ʨʝʩʘʡʢʣ [8]. 

ʃʽʪʝʨʘʪʫʨʘ 

1. Sustainable [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://minnim.ua/sustainability 

2. 20 ʚʽʜʦʤʠʭ ʫʢʨʘʾʥʩʴʢʠʭ sustainable-ʙʨʝʥʜʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://elle.ua/moda/fashion-blog/20-vdomih-ukranskih-sustainable-brendv/ 

3. Ksenia Schnaider [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://uk.wikipedia.org/wiki/Ksenia_Schnaider 

4. ɹʨʝʥʜ Ksenia Schnaider [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://tsum.ua/ua/brand/ksenia-schnaider 

5. ʋʢʨʘʾʥʩʴʢʠʡ ʜʠʟʘʡʥʝʨ ʂʩʝʥʽʷ ʐʥʘʡʜʝʨ ʟʜʦʙʫʣʘ ʤʽʞʥʘʨʦʜʥʫ ʧʨʝʤʽʶ 
ʟʘ çʚʝʛʘʥʩʴʢʽ ʜʞʠʥʩʠè, ʘ ʽʪʘʣʽʡʩʴʢʠʡ Miomojo ï ʟʘ ʩʫʤʢʫ ʟ çʷʙʣʫʯʥʦʾ ʰʢʽʨʠè 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://delo.ua/uk/creative-
industries/ukrayinskii-dizainer-kseniya-snaider-zdobula-miznarodnu-premiyu-za-
veganski-dzinsi-a-italiiskii -miomojo-za-sumku-z-yablucnoyi-skiri-389719/ 

6. ɯʥʪʝʨʚôʶ ʂʩʝʥʽʾ ʐʥʘʡʜʝʨ: çɻʦʣʦʚʥʠʡ ʧʨʠʥʮʠʧ, ʷʢʠʡ ʷ ʩʧʦʚʽʜʫʶ ʫ 
ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʪʘ ʚ ʨʦʙʦʪʽ ï ʥʝ ʚʞʠʚʘʪʠ ʟʘʡʚʦʛʦè [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 
ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://comfortzoneskin.com.ua/intervyu-kseniyi-shnajder 

7. KSENIASCHNAIDER (@kseniaschnaider) Instagram photos and videos. 
Instagram. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.instagram.com/ 
kseniaschnaider/ 

8. RE-worked items. KSENIASCHNAIDER. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.kseniaschnaider.com/collections/rework 

http://www.teacode.com/
http://www.teacode.com/
https://minnim.ua/sustainability
https://elle.ua/moda/fashion-blog/20-vdomih-ukranskih-sustainable-brendv/
http://www.teacode.com/
http://www.teacode.com/
https://uk.wikipedia.org/wiki/Ksenia_Schnaider
http://www.teacode.com/
http://www.teacode.com/
https://tsum.ua/ua/brand/ksenia-schnaider
http://www.teacode.com/
https://delo.ua/uk/creative-industries/ukrayinskii-dizainer-kseniya-snaider-zdobula-miznarodnu-premiyu-za-veganski-dzinsi-a-italiiskii-miomojo-za-sumku-z-yablucnoyi-skiri-389719/
https://delo.ua/uk/creative-industries/ukrayinskii-dizainer-kseniya-snaider-zdobula-miznarodnu-premiyu-za-veganski-dzinsi-a-italiiskii-miomojo-za-sumku-z-yablucnoyi-skiri-389719/
https://delo.ua/uk/creative-industries/ukrayinskii-dizainer-kseniya-snaider-zdobula-miznarodnu-premiyu-za-veganski-dzinsi-a-italiiskii-miomojo-za-sumku-z-yablucnoyi-skiri-389719/
https://comfortzoneskin.com.ua/intervyu-kseniyi-shnajder
http://www.teacode.com/
https://www.instagram.com/kseniaschnaider/
https://www.instagram.com/kseniaschnaider/
https://www.kseniaschnaider.com/collections/rework
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ʆʉʅʆɺʅɯ ʇʈʀʅʎʀʇʀ ʉʊɺʆʈɽʅʅʗ ɻʈɸʌɯʏʅʆɰ ʇʈɽɿɽʅʊɸʎɯɰ 

ʄʆɼʅʆɻʆ ʇʈʆɼʋʂʊʋ 

ʉ.ɻ. ʂʋʃɽʐʆɺɸ, ɸ.ʉ. ʆʉʂʆʃʂʆɺɸ, ʖ.ɼ. ʇʀʃʀʇɽʅʂʆ, ɸ.ɺ. ʅɸʏʀʏʂʆ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʫʯʘʩʥʘ ʤʦʜʘ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ 

ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʷ ʦʜʷʛʫ. ʊʦʤʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʤʘʻ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʮʠʢʣ 

ʜʠʩʮʠʧʣʽʥ ʥʝ ʣʠʰʝ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʣʝʢʮʽʡ ʦʜʷʛʫ, ʘ ʡ ʜʠʩʮʠʧʣʽʥʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʟʫʘʣʴʥʫ ʧʨʝʟʝʥʪʘʮʽʶ ʢʨʝʘʪʠʚʥʠʭ ʨʽʰʝʥʴ. ʆʜʥʽʻʶ ʟ ʥʠʭ ʻ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʠʟʘʡʥ-ʧʨʦʧʦʟʠʮʽʾ ʛʦʪʦʚʦʾ ʢʦʣʝʢʮʽʾ (ʤʦʜʝʣʽ) ʦʜʷʛʫ, ʘʙʦ ʾʾ 

ʛʨʘʬʽʯʥʦʛʦ ʨʽʰʝʥʥʷ [1, 2]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʪʘ ʝʪʘʧʽʚ 

ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʾ ʧʨʝʟʝʥʪʘʮʽʾ ʤʦʜʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʥʦʚʘʮʽʡ ʧʨʦʻʢʪʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʦʜʠ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʾ ʧʨʝʟʝʥʪʘʮʽʾ 

ʤʦʜʥʠʭ ʧʨʦʜʫʢʪʽʚ fashion ʨʠʥʢʫ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʚʪʦʨʩʴʢʽ ʝʩʢʽʟʠ ʤʦʜʝʣʝʡ ʦʜʷʛʫ. 

ʅʘ ʜʨʫʛʦʤʫ ʢʫʨʩʽ ʩʪʫʜʝʥʪʠ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʚʯʘʶʪʴ 

ʜʠʩʮʠʧʣʽʥʫ çʆʩʥʦʚʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʜʠʟʘʡʥʫè, ʤʝʪʦʶ ʷʢʦʾ ʻ ʟʘʢʨʽʧʣʝʥʥʷ, 

ʧʦʛʣʠʙʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʜʠʩʮʠʧʣʽʥ çʆʩʥʦʚʠ ʢʦʤʧʦʟʠʮʽʾè ʪʘ çʂʦʣʴʦʨʦʟʥʘʚʩʪʚʦè, ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚ ʨʦʙʦʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ 

Fashion ʽʥʜʫʩʪʨʽʾ.  

ɿʘʚʜʘʥʥʷʤ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʻ ʨʦʟʰʠʨʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʢʨʫʛʦʟʦʨʫ ʩʪʫʜʝʥʪʽʚ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ ʟ ʦʙʨʘʥʦʾ ʪʝʤʘʪʠʢʠ; ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ ʜʦ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʟʫʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟ ʦʙʨʘʥʦʾ ʪʝʤʘʪʠʢʠ; 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʢʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʥʠʭ ʟʘʚʜʘʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʽ ʬʦʨʤʦʪʚʦʨʯʠʭ ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʚʠʨʘʞʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʨʦʛʨʘʤ; ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʙʨʘʟʽʚ ʤʦʜʠ ʟʘʩʦʙʘʤʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʢʦʥʮʝʧʮʽʡ ʧʨʝʟʝʥʪʘʮʽʾ ʤʦʜʥʠʭ ʽʥʥʦʚʘʮʽʡ ʟʘʩʦʙʘʤʠ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʚʽʜʪʚʦʨʝʥʥʷ 

ʘʪʨʠʙʫʪʽʚ ʤʦʜʥʦʛʦ ʙʨʝʥʜʫ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʢʦʥʮʝʧʮʽʾ ʘʚʪʦʨʩʴʢʠʭ ʝʩʢʽʟʽʚ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʢʦʣʝʢʮʽʾ 

ʤʦʞʥʘ ʚʟʷʪʠ ʟʘ ʦʩʥʦʚʫ ʙʫʜʴ-ʷʢʽ ʦʟʥʘʢʠ ʧʝʨʰʦʜʞʝʨʝʣʘ, ʷʢʽ ʟʜʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʤʠ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʩʧʦʞʠʚʯʦʛʦ ʧʦʧʠʪʫ. 

ʆʜʥʘʢ, ʷʢʽ ʙ ʤʝʪʦʜʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʦʜʥʦʾ ʬʦʨʤʠ 

ʢʦʩʪʶʤʘ ʟ ʧʝʚʥʠʤ ʦʙʨʘʟʥʠʤ ʟʚʫʯʘʥʥʷʤ, ʛʦʣʦʚʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʝ ï 

ʜʦʩʷʛʪʠ ʛʘʨʤʦʥʽʡʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʷʩʥʦʩʪʽ ʢʽʥʮʝʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ [3].  

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʤʦʜʥʦʛʦ ʢʦʩʪʶʤʘ ʟʘ ʤʦʪʠʚʘʤʠ 

ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʥʮʝʧʮʽʾ ʻ ʘʩʦʮʽʘʪʠʚʥʽ ʫʷʚʣʝʥʥʷ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ 
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ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʨʦʻʢʪʥʦʛʦ ʦʙʨʘʟʫ ʪʘ ʧʦʩʠʣʠʪʠ ʥʦʚʠʟʥʫ 

ʪʚʦʨʯʠʭ ʨʽʰʝʥʴ. ɸʩʦʮʽʘʮʽʷ ʽʜʝʡ ï ʮʝ ʟʚ'ʷʟʦʢ ʫʷʚʣʝʥʴ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʦʜʥʝ 

ʫʷʚʣʝʥʥʷ, ʷʢʝ ʟʘʨʦʜʞʫʻʪʴʩʷ ʫ ʩʚʽʜʦʤʦʩʪʽ, ʚʠʢʣʠʢʘʻ ʽʥʰʝ, ʧʦʚ'ʷʟʘʥʝ ʟ ʧʝʨʰʠʤ 

ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʧʦʜʽʙʥʦʩʪʽ, ʩʢʣʘʜʥʦʩʪʽ, ʩʫʤʽʞʥʦʩʪʽ, ʧʨʦʪʠʣʝʞʥʦʩʪʽ ʯʠ ʽʥʰʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɸʥʘʣʽʟ ʙʘʟʦʚʦʛʦ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʪʝ, 

ʱʦʙ ʚʠʷʚʠʪʠ ʷʢʦʤʦʛʘ ʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʪʚʦʨʯʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʠʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʘ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʨʠʩ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʦʣʝʢʮʽʾ 

ʤʦʜʥʦʛʦ ʦʜʷʛʫ [4]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʥʘʚʠʯʦʢ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ. 1-4. ʅʘʚʝʜʝʥʽ ʨʦʙʦʪʠ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʽ ʩʪʘʣʠ 

ʬʽʥʘʣʽʩʪʘʤʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʥʢʫʨʩʫ ʤʦʣʦʜʠʭ ʜʠʟʘʡʥʝʨʽʚ ʦʜʷʛʫ çɹʘʨʚʠ 

ʇʦʜʽʣʣʷ ï 2023è ʫ ʥʦʤʽʥʘʮʽʷʭ çɾʠʚʦʧʠʩʥʠʡ ʝʩʢʽʟè (ʨʠʩ. 1) ʪʘ çDigital ʝʩʢʽʟè 

(ʨʠʩ. 2-4). 

 

 

ʈʠʩ. 1. çʂʚʽʪʢʦʚʝ ʜʠʪʠʥʩʪʚʦè ʘʚʪʦʨ ʩʪ.ʛʨ. ʐɺ-21-1 ɸʥʘʩʪʘʩʽʷ ʆʩʢʦʣʢʦʚʘ 

  

ɸ ʪʘʢʦʞ ʨʦʙʦʪʠ ʥʘ ʨʠʩ 2, 3, 4 ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ ʫ ʍʍɯII ʄʽʞʥʘʨʦʜʥʦʤʫ 

ʢʦʥʢʫʨʩʽ ʤʦʣʦʜʠʭ ʜʠʟʘʡʥʝʨʽʚ-ʤʦʜʝʣʴʻʨʽʚ çʇʝʯʝʨʩʴʢʽ ʢʘʰʪʘʥʠè 2023 ʫ 

ʥʦʤʽʥʘʮʽʾ ʂʦʥʢʫʨʩʫ ɽʩʢʽʟʽʚ: 

III ʤʽʩʮʝ ʫ ʥʦʤʽʥʘʮʽʾ çPRO-ARTè ï ʢʦʤʧôʶʪʝʨʥʠʡ ʝʩʢʽʟʥʠʡ ʧʨʦʻʢʪ 

ʢʦʣʝʢʮʽʾ ʦʜʷʛʫ çʗʛʽʜʥʠʡ ʩʤʫʟʽè. ʂʦʥʮʝʧʪ: çʄʦʷ ʪʚʦʨʯʽʩʪʴ, ʤʦʻ ʥʘʪʭʥʝʥʥʷ. ʋ 

ʩʚʽʪʽ ʬʘʥʪʘʟʽʡ ʥʝʤʘʻ ʢʽʥʮʷ ʽ ʢʨʘʶ, ʘ ʯʝʨʝʟ ʪʚʦʨʯʽʩʪʴ ʚʽʥ ʟʥʘʭʦʜʠʪʴ ʧʨʦʭʽʜ ʜʦ 

ʥʘʰʦʛʦ ʚʠʤʽʨʫ. ɿ ʬʘʥʪʘʩʪʠʯʥʦʛʦ ʚʠʤʽʨʫ ʬʨʫʢʪʦʚʽ ʤʘʣʷʪʘ ʟʘʚʽʪʘʣʠ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫè, ʘʚʪʦʨ: ʩʪ. ʛʨ. ʐɺ-22-1 ʇʠʣʠʧʝʥʢʦ ʖʣʽʘʥʥʘ, ʨʠʩ. 2, 3. 
 

 
ʈʠʩ. 2. ɸʚʪʦʨʩʴʢʽ ʝʩʢʽʟʠ ʜʞʝʨʝʣʘ ʪʚʦʨʯʦʩʪʽ ʝʩʢʽʟʥʦʛʦ ʧʨʦʻʢʪʫ  

ʢʦʣʝʢʮʽʾ ʜʠʪʷʯʦʛʦ ʦʜʷʛʫ çʗʛʽʜʥʠʡ ʩʤʫʟʽè  
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ʈʠʩ. 3. ɽʩʢʽʟʥʠʡ ʧʨʦʻʢʪ çʗʛʽʜʥʠʡ ʩʤʫʟʽè ʘʚʪʦʨ ʩʪ. ʛʨ. ʐɺ-22-1 ʇʠʣʠʧʝʥʢʦ ʖʣʽʘʥʘ 

 

III ʤʽʩʮʝ ʫ ʥʦʤʽʥʘʮʽʾ çECO-FASHIONè ï ʢʦʤʧôʶʪʝʨʥʠʡ ʝʩʢʽʟʥʠʡ 

ʧʨʦʻʢʪ ʢʦʣʝʢʮʽʾ ʦʜʷʛʫ çɺʠʧʫʩʢʘʡ ʭʚʦʩʪʘ!!!è. ʂʦʥʮʝʧʪ: çʇʨʦʜʝʤʦʥʩʪʨʫʡ ʩʚʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʚʽʨʘ!è, ʘʚʪʦʨ ʩʪ. ʛʨ. ʐɺ-21-1 ɸʥʘʩʪʘʩʽʷ ʅʘʯʠʯʢʦ, ʨʠʩ. 4. 

 

 
ʈʠʩ. 4. ɽʩʢʽʟʥʠʡ ʧʨʦʻʢʪ çɺʠʧʫʩʢʘʡ ʭʚʦʩʪʘ!!!è 

 ʘʚʪʦʨ ʩʪ. ʛʨ. ʐɺ-21-1 ɸʥʘʩʪʘʩʽʷ ʅʘʯʠʯʢʦ 

 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʘʣʫʯʘʪʠ ʥʦʚʽʪʥʽ ʟʘʩʦʙʠ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʚ ʧʨʦʻʢʪʥʠʡ ʩʚʽʪ ʤʦʜʠ. ʄʦʜʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʘʢʫʤʫʣʶʻ ʩʠʥʪʝʟ 

ʤʠʩʪʝʮʴʢʠʭ ʧʨʘʢʪʠʢ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʙʨʘʟʦʪʚʦʨʯʽ, ʝʩʪʝʪʠʯʥʽ, ʭʫʜʦʞʥʽ, 

ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʽ, ʩʝʤʽʦʣʦʛʽʯʥʽ ʩʪʨʘʪʝʛʽʾ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʚ ʧʨʝʟʝʥʪʘʮʽʾ ʤʦʜʥʠʭ 

ʽʥʥʦʚʘʮʽʡ ʚ ʍʍɯ ʩʪʦʣʽʪʪʽ.  

ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʛʨʘʬʽʯʥʦʾ ʧʨʝʟʝʥʪʘʮʽʾ ʙʨʝʥʜʽʚ ʤʦʜʠ 

ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʯʽʪʢʦ ʦʨʛʘʥʽʟʦʚʘʥʦʤʫ ʧʨʦʮʝʩʽ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ 
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ʧʨʝʟʝʥʪʘʮʽʾ ʤʦʜʝʣʝʡ ʘʙʦ ʢʦʣʝʢʮʽʾ ʦʜʷʛʫ, ʝʩʢʽʟʽʚ, ʣʦʛʦʪʠʧʫ ʤʦʜʥʦʛʦ ʙʨʝʥʜʫ 

ʟʘʩʦʙʘʤʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʛʨʘʬʽʯʥʠʭ 

ʧʨʦʛʨʘʤ ʷʢ Adobe Photoshop, Xara ProX, Coreldraw, Adobe Illustratior, ʥʘʜʘʶʪʴ 

ʤʘʡʙʫʪʥʴʦʤʫ ʬʘʭʽʚʮʶ ʰʠʨʦʢʽ  ʦʙʨʘʟʦʪʚʦʨʯʽ, ʭʫʜʦʞʥʽ ʤʦʞʣʠʚʦʩʪʽ. ɿʘʣʫʯʝʥʥʷ 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʨʠʩʢʦʨʶʻ ʪʘ ʧʦʢʨʘʱʫʻ 

ʧʨʠʥʮʠʧ ʛʨʘʬʽʯʥʦʾ ʧʨʝʟʝʥʪʘʮʽʾ ʤʦʜʥʠʭ ʽʥʥʦʚʘʮʽʡ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʽʜʞʠʪʘʣʽʟʘʮʽʷ, ʩʪʘʣʽʩʪʴ ʪʘ ʽʥʢʣʶʟʠʚʥʽʩʪʴè: ʱʦ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʧʨʦ 

ʤʦʜʫ ʤʘʡʙʫʪʥʴʦʛʦ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://folga.com.ua/ua/articles/didzitalizaciya-ustoicivost-i-inklyuzivnost-cto-

nuzno-znat-o-mode-budushhego 

2. ɼʝʨʤʘʥ ʃ. ʄ. ɼʽʜʞʠʪʘʣ-ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʧʨʝʟʝʥʪʘʮʽʷ ʢʦʣʝʢʮʽʾ ʦʜʷʛʫ 

ʷʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʛʨʘʤʘʪʠʢʘ ʍʍɯ ʩʪʦʣʽʪʪʷ / ʃ. ʄ. ɼʝʨʤʘʥ // ɼʠʟʘʡʥ. 

ʂʫʣʴʪʫʨʘ ʽ ʩʫʯʘʩʥʽʩʪʴ. ï 2020.ï ˉ2. ï ʉ. 118-122. 

3. Fashionôs digital transformation: Now or never. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.mckinsey.com/industries/retail/our-

insights/fashions-digital-transformation-now-or-never 

4. ʂʫʣʝʰʦʚʘ ʉ.ɻ. ʎʠʬʨʦʚʠʡ ʦʜʷʛ ʷʢ ʤʘʡʙʫʪʥʻ fashion-ʙʨʝʥʜʽʚ / ʉ.ɻ. 

ʂʫʣʝʰʦʚʘ, ɼ.ʇ. ʅʘʡʯʫʢ, ʆ.ʇ. ʃʝʙʝʜʠʥʩʴʢʘ // ʈʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ 

ʣʝʛʢʦʾ, ʪʝʢʩʪʠʣʴʥʦʾ ʽ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʟʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ 

ʩʪʫʜʝʥʪʽʚ, 17-18 ʣʠʩʪʦʧʘʜʘ 2021 ʨ. ï ʍʤʝʣʴʥʠʮʴʢʠʡ: ʍʅʋ, 2021. ï ʉ. 115-116. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://tksv.khmnu.edu.ua/inetconf/2021/kuleshova_naychuk_lebedinska.pdf 
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ʋɼʂ 687.016.6:687.122                               

ʈʆɿʈʆɹʂɸ ɸɺʊʆʈʉʔʂʆɰ ʂʆʃɽʂʎɯɰ ʋ ʂʆʅʊɽʂʉʊɯ CIRCULAR ʄʆɼʀ 

ʉ. ɻ. ʂʋʃɽʐʆɺɸ, ʗ. ɺ. ɹʆʁʎʋʅ, ɸ. ɺ. ʄʆɺʏɸʅʖʂ, ʄ. ʈ. ʉʃʆɹʆɼɿʗʅ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʅʘ ʩʴʦʛʦʜʝʥʥʷ ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʩʫʩʧʽʣʴʩʪʚʘ ʻ 

ʝʢʦʣʦʛʽʷ. ʈʦʟʜʫʤʫʶʯʠ ʥʘʜ ʮʽʻʶ ʧʨʦʙʣʝʤʘʪʠʢʦʶ, ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʚʝʣʠʢʫ 

ʜʽʣʷʥʢʫ ʮʴʦʛʦ ʟʘʡʤʘʻ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʦʜʷʛʫ ʪʘ ʥʝʧʦʚʥʘ ʧʝʨʝʨʦʙʢʘ 

ʚʞʠʚʘʥʠʭ ʨʝʯʝʡ. ʎʝ ʥʘʰʪʦʚʭʥʫʣʦ ʘʚʪʦʨʽʚ ʥʘ ʜʫʤʢʫ çʏʦʤʫ ʙ ʥʝ ʥʘʛʦʣʦʩʠʪʠ ʥʘ 

ʧʨʦʙʣʝʤʘʪʠʮʽ, ʷʢʫ ʚʩʽ ʧʦʤʽʯʘʶʪʴ ʘʣʝ ʽʛʥʦʨʫʶʪʴ? ʏʦʤʫ ʙ ʥʝ ʧʦʢʘʟʘʪʠ ʣʶʜʷʤ, 

ʱʦ ʤʦʞʣʠʚʝ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ?è [1].  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʩʴʢʦʾ ʢʦʣʝʢʮʽʾ ʫ ʢʦʥʪʝʢʩʪʽ Circular 

ʤʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʣʘʥʫʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠ ʨʽʟʥʽ ʚʠʜʠ ʪʚʦʨʯʠʭ ʜʞʝʨʝʣ ʜʣʷ 

ʭʫʜʦʞʥʴʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʟ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ 

ʚʪʦʨʠʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠ ʧʝʨʝʨʦʙʢʠ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʨʝʘʪʠʚʥʠʡ ʰʣʷʭ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ-ʽʜʝʡ 

ʘʚʪʦʨʩʴʢʦʾ ʢʦʣʝʢʮʽʾ ʧʽʜ ʜʝʚʽʟʦʤ çɼʨʫʛʝ ʞʠʪʪʷè. ʋ ʧʨʦʮʝʩʽ ʪʚʦʨʯʦʩʪʽ ʤʦʚʘ 

ʙʫʜʝ ʡʪʠ ʥʝ ʣʠʰʝ ʧʨʦ ʤʦʜʫ, ʘ ʡ ʧʨʦ ʝʢʦʣʦʛʽʯʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʦʜʷʛʦʤ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʚʪʦʨʩʴʢʽ ʝʩʢʽʟʠ ʤʦʜʝʣʝʡ ʦʜʷʛʫ. 

ʂʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʩʪʘʣʘ ʩʧʦʩʦʙʦʤ 

ʨʦʟʚʠʪʢʫ ʤʦʜʠ, ʱʦ ʥʝ ʟʘʚʜʘʻ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʪʘ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʢʫʧʫʚʘʪʠ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʽ ʚʠʨʦʙʠ [1-3]. ɺ ʜʘʥʠʡ 

ʯʘʩ ʩʪʨʘʪʝʛʽʾ çʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè ʰʚʝʡʥʠʭ ʢʦʤʧʘʥʽʡ ʧʦʣʷʛʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʚ:  

1) ʟʘʩʪʦʩʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʦʥ, ʘ 

ʪʘʢʦʞ ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ ʙʽʦʨʦʟʢʣʘʜʥʠʭ ʧʦʣʦʪʝʥ;  

2) ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʷʛʫ ʰʣʷʭʦʤ ʡʦʛʦ ʨʝʜʠʟʘʡʥʫ [1]. 

ʇʨʦʮʝʩ ʪʚʦʨʯʦʩʪʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʥʦʚʠʭ ʬʦʨʤ ʢʦʩʪʶʤʘ ʧʦʣʷʛʘʻ ʫ 

ʧʦʰʫʢʫ ʢʨʘʩʠ ʚ ʣʽʥʽʷʭ, ʤʘʪʝʨʽʘʣʘʭ, ʢʦʣʴʦʨʘʭ ʧʨʝʜʤʝʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ 

ʪʘ ʦʩʤʠʩʣʝʥʥʽ ʧʦʯʘʪʢʦʚʠʭ ʚʨʘʞʝʥʴ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʦʨʠʛʽʥʘʣʴʥʽ ʤʦʜʝʣʽ 

ʦʜʷʛʫ. ɺʠʙʽʨ ʜʞʝʨʝʣʘ ʪʚʦʨʯʦʩʪʽ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʤʠ ʽ 

ʚʢʣʶʯʘʻ ʨʷʜ ʝʪʘʧʽʚ:  

ī ʚʽʟʫʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ çʤʫʜʙʦʨʪʫè, ʩʠʩʪʝʤʠ ʦʙʨʘʟʽʚ, 

ʱʦ ʥʘʜʠʭʘʶʪʴ ʘʚʪʦʨʩʴʢʠʡ ʢʦʣʝʢʪʠʚ;  

ī ʚʠʜʽʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʽʣʽʩʥʦʛʦ ʦʙʨʘʟʫ ʧʨʦʻʢʪʦʚʘʥʦʛʦ 

çʘʫʪ ʬʽʪʫè, ʚʢʣʶʯʘʶʯʠ ʦʙ'ʻʤʥʝ ʨʽʰʝʥʥʷ ʬʦʨʤʠ, ʧʨʦʧʦʨʮʽʡʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʤʘʣʠʭ ʽ ʚʝʣʠʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʨʠʪʤʽʯʥʝ ʧʦʚʪʦʨʝʥʥʷ ʜʝʪʘʣʝʡ, ʬʘʢʪʫʨʫ, 

ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʽʚ ʪʘ ʽʥ.;  

ī ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʠʭ ʦʟʥʘʢ ʚʠʨʦʙʫ, ʱʦ ʧʨʦʻʢʪʫʻʪʴʩʷ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʦʙʨʘʟʥʦ-ʘʩʦʮʽʘʪʠʚʥʠʤ ʟʚ'ʷʟʢʦʤ ʟ ʪʚʦʨʯʠʤ ʧʝʨʰʦʜʞʝʨʝʣʦʤ. 

ɺ ʨʘʤʢʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʝʥʦ çʤʫʜʙʦʨʜè ï çʜʦʰʢʘ ʥʘʪʭʥʝʥʥʷè 

(ʨʠʩ. 1), ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ ʧʦʢʣʘʜʝʥʦ ʧʨʠʨʦʜʥʽ ʢʦʣʦʨʠʩʪʠʯʥʽ ʨʽʰʝʥʥʷ, ʱʦ 

ʩʠʤʚʦʣʽʟʫʻ ʚʥʫʪʨʽʰʥʶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʛʨʘʤʦʥʽʶ. ʉʬʦʨʤʦʚʘʥʽ ʤʫʜʙʦʨʪʠ 

ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʝʢʦʣʦʛʽʯʥʽ, ʭʫʜʦʞʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ ʧʝʨʝʚʘʛʠ ʦʜʷʛʫ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʽʟ ʤʘʪʝʨʽʘʣʽʚ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ. 
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ʈʠʩ. 1. ʄʫʜʙʦʨʪʠ ʘʚʪʦʨʩʴʢʦʾ ʢʦʣʝʢʮʽʾ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʘʭʨʦʤʘʪʠʯʥʽ ʝʩʢʽʟʠ ʘʚʪʦʨʩʴʢʦʾ ʢʦʣʝʢʮʽʾ (ʨʠʩ. 2) 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʠʟʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʚʦʨʯʠʭ ʽʜʝʡ ʜʣʷ ʘʧʩʘʡʢʣʽʥʛʫ ʦʜʷʛʫ, 

ʪʘʢʠʭ ʷʢ: ʧʝʨʝʨʦʙʢʘ ʚʞʠʚʘʥʠʭ ʨʝʯʝʡ ʫ ʥʦʚʽ ʚʠʨʦʙʠ ʯʠ ʘʢʩʝʩʫʘʨʠ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʢʩʪʫʨ; ʚʪʦʨʠʥʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʧʪʷ ʚʞʠʚʘʥʠʭ ʪʢʘʥʠʥ. 
 

 
ʈʠʩ. 2. ɸʚʪʦʨʩʴʢʽ ʝʩʢʽʟʠ ʧʨʦʻʢʪʥʠʭ ʦʙʨʘʟʽʚ ʧʽʜ ʜʝʚʽʟʦʤ çɼʨʫʛʝ ʞʠʪʪʷè 

 

  

 

  

ʈʠʩ. 3. ʇʨʠʢʣʘʜʠ ʧʨʦʮʝʩʫ ʧʽʜʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʟʜʦʙʣʝʥʥʷ ʟʘ 

ʙʽʦʥʽʯʥʠʤʠ ʪʚʦʨʯʠʤʠ ʜʞʝʨʝʣʘʤʠ 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʨʠʛʽʥʘʣʴʥʠʭ ʭʫʜʦʞʥʽʭ ʨʽʰʝʥʴ ʦʟʜʦʙʣʝʥʥʷ ʚʠʨʦʙʽʚ 

ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʥʽʯʥʽ ʪʚʦʨʯʽ 

ʜʞʝʨʝʣʘ (ʨʠʩ. 1, 3), ʱʦ ʦʩʦʙʣʠʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ ʧʨʠʨʦʜʠ, 

ʪʘʢʽ ʷʢ ʢʚʽʪʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʦ ʮʴʦʛʦ ʙʽʦʥʽʯʥʦʛʦ ʜʞʝʨʝʣʘ ʥʘʪʭʥʝʥʥʷ (ʨʠʩ. 3) 

ʧʨʠʚʝʨʪʘʻ ʢʦʥʩʪʨʫʢʮʽʷ ʢʨʽʧʣʝʥʥʷ ʧʝʣʶʩʪʦʢ ʫ ʻʜʠʥʫ ʢʚʽʪʢʫ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʦʟʜʦʙʣʝʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʘʚʪʦʨʩʴʢʠʭ ʤʦʜʝʣʷʭ ʢʦʣʝʢʮʽʾ, ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ 

ʟ ʤʦʙʽʣʴʥʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ (ʨʠʩ. 3), ʩʪʚʦʨʶʚʘʥʠʭ ʟ 

ʧʝʨʝʨʦʙʣʝʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʬʦʨʤʦʚʘʥʠʭ ʚ ʦʢʨʝʤʽ ʢʚʽʪʠ ʪʘ ʩʫʮʚʽʪʪʷ 

ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ ʟ ʧʦʜʘʣʴʰʠʤ ʾʭ ʟ'ʻʜʥʘʥʥʷʤ ʤʽʞ ʩʦʙʦʶ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʫʜʦʞʥʴʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʦʜʷʛʫ 

ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʟʥʠʞʝʥʥʷ ʰʢʦʜʠ, ʱʦ ʟʘʚʜʘʻʪʴʩʷ ʝʢʦʣʦʛʽʾ, ʪʘ ʩʢʦʨʦʯʝʥʥʷ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʯʦʤʫ 

ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʘʧʩʘʡʢʣʽʥʛ ʪʘ ʨʝʩʘʡʢʣʽʥʛ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʷʻ ʟʘʣʫʯʠʪʠ 

ʩʧʦʞʠʚʘʯʽʚ ʫ ʤʦʜʝʨʥʽʟʘʮʽʶ ʨʘʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʦʜʷʛʫ, ʷʢ ʝʬʝʢʪʠʚʥʫ 

ʘʣʴʪʝʨʥʘʪʠʚʫ ʾʾ ʫʪʠʣʽʟʘʮʽʾ ʽ ʤʦʞʝ ʣʷʛʪʠ ʚ ʦʩʥʦʚʫ çʝʢʦʣʦʛʽʯʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫè, 

ʨʦʣʴ ʷʢʦʛʦ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʽ ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʤʦʣʦʜʰʠʭ ʧʦʢʦʣʽʥʴ. ʇʨʦʪʝ ʭʫʜʦʞʥʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʚʪʦʨʠʥʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʦʾ ʫʚʘʛʠ, ʧʦʰʫʢʫ ʰʠʨʰʦʛʦ 

ʩʧʝʢʪʨʫ ʪʚʦʨʯʠʭ ʜʞʝʨʝʣ, ʟʥʘʥʴ ʧʨʦ ʽʥʥʦʚʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʾʭ 

ʧʝʨʝʨʦʙʢʠ. 
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ʅɽʉʊɸʅɼɸʈʊʅɯ ʌʆʈʄʀ ʋ ʐʂɯʈɻɸʃɸʅʊɽʈɽʁʅʀʍ ɺʀʈʆɹɸʍ ʗʂ 

ʉʇʆʉɯɹ ɺʀʈɸɾɽʅʅʗ ɯʅɼʀɺɯɼʋɸʃʔʅʆʉʊɯ 

ɺ.ɺ. ʂʋʃʔʏʀʎʔʂɸ, ɸ.ɯ. ɹɸɹʀʏ, , ɺ.ʇ. ʂɽʈʅɽʐ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ɯʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʪʘ ʩʚʽʡ ʦʩʦʙʣʠʚʠʡ ʩʪʠʣʴ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʥʘʰʦʤʫ ʞʠʪʪʽ [1-3]. ʆʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʚʠʨʘʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ï ʻ ʚʠʙʽʨ 

ʥʝʩʪʘʥʜʘʨʪʥʦʾ ʬʦʨʤʠ ʘʢʩʝʩʫʘʨʽʚ. ʅʘʤʘʛʘʥʥʷ ʚʽʜʦʢʨʝʤʠʪʠʩʴ ʚʽʜ ʩʦʮʽʫʤʫ ʽ 

ʟʨʦʙʠʪʠ ʩʚʽʡ ʩʪʠʣʴ ʫʥʽʢʘʣʴʥʠʤ ʟʘʚʜʷʢʠ ʬʦʨʤʽ ʘʢʩʝʩʫʘʨʫ, ʟʦʢʨʝʤʘ ʩʫʤʦʯʥʠʭ 

ʚʠʨʦʙʽʚ, ʩʪʘʻ ʟʘʚʜʘʥʥʷʤ ʙʘʛʘʪʴʦʭ ʜʠʟʘʡʥʝʨʽʚ ʩʚʽʪʫ (ʨʠʩ. 1). 
 

 

 
ʈʠʩ. 1. ʐʢʽʨʛʘʣʘʥʪʝʨʝʡʥʽ ʩʫʤʦʯʥʽ ʚʠʨʦʙʠ ʥʝʩʪʘʥʜʘʨʪʥʦʾ ʬʦʨʤʠ 

 

ʉʫʯʘʩʥʽ ʘʢʩʝʩʫʘʨʠ, ʟʦʢʨʝʤʘ ʩʫʤʢʠ, ʻ ʥʝ ʧʨʦʩʪʦ ʧʦʙʫʪʦʚʠʤʠ ʨʝʯʘʤʠ. 

ɺʦʥʠ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʯʝʨʝʟ ʜʨʽʙʥʽ ʜʝʪʘʣʽ, ʧʝʚʥʽ ʘʢʮʝʥʪʠ ʽ 

ʢʦʣʽʨ. ʉʫʤʢʘ ʤʦʞʝ ʜʦʧʦʚʥʠʪʠ ʢʦʩʪʶʤ, ʜʦʜʘʪʠ ʜʦ ʦʙʨʘʟʫ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ 

ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ, ʧʽʜʢʨʝʩʣʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʽ ʩʪʠʣʴ. 

ɻʨʘʬʽʯʥʽ ʥʝʩʪʘʥʜʘʨʪʥʽ ʬʦʨʤʠ ʪʘ ʢʦʥʪʨʘʩʪʥʽ ʜʝʪʘʣʽ ʩʫʤʦʢ ʤʦʞʫʪʴ 

ʥʘʜʘʪʠ ʚʠʨʦʙʘʤ ʜʠʥʘʤʽʢʠ ʽ ʝʥʝʨʛʽʾ, ʦʜʥʘʢ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʠʤʘʪʠ ʙʘʣʘʥʩ ʤʽʞ ʥʝ 

ʩʪʘʥʜʘʨʪʥʠʤʠ ʬʦʨʤʘʤʠ ʽ ʟʘʛʘʣʴʥʠʤ ʩʪʠʣʝʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʾ ʪʘ 

ʟʘʚʝʨʰʝʥʦʩʪʽ ʦʙʨʘʟʫ. ʊʘʢʦʞ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʠʨʦʙʫ ʥʝ ʩʪʘʥʜʘʨʪʥʦʾ ʬʦʨʤʠ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʩʫʤʢʘ ʤʘʻ ʙʫʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʪʘ 

ʧʨʘʢʪʠʯʥʦʶ [3, 4].  
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ɺʠʨʦʙʠ ʥʝʩʪʘʥʜʘʨʪʥʦʾ ʬʦʨʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʪʘʢ ʽ 

ʝʢʩʪʨʘʚʘʛʘʥʪʥʽ, ʨʽʟʥʽ ʟʘ ʩʪʠʣʝʤ, ʢʦʥʩʪʨʫʢʮʽʻʶ, ʢʦʣʴʦʨʦʤ, ʤʘʪʝʨʽʘʣʘʤʠ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʨʫʯʢʘʤʠ ʯʠ ʙʝʟ ʥʠʭ. 

ʆʪʞʝ, ʚʠʙʽʨ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʬʦʨʤ ʰʢʽʨʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʽʚ ʻ 

ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʪʠʣʶ. ʏʝʨʝʟ ʬʦʨʤʫ ʜʠʟʘʡʥʝʨ 

ʽ ʩʧʦʞʠʚʘʯ ʤʦʞʝ ʚʠʨʘʟʠʪʠ ʩʚʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ, ʫʥʽʢʘʣʴʥʽʩʪʴ. ʆʜʥʘʢ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʚʠʨʦʙʽʚ ʩʤʽʣʠʚʠʭ ʬʦʨʤ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʥʝʦʙʭʽʜʥʦ ʧʘʤôʷʪʘʪʠ 

ʧʨʘʢʪʠʯʥʽʩʪʴ ʽ ʬʫʥʢʮʽʦʥʘʣ ʚʠʨʦʙʫ, ʧʨʦ  ʙʘʣʘʥʩ ʤʽʞ ʥʝ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʬʦʨʤʘʤʠ ʽ ʟʘʛʘʣʴʥʠʤ ʩʪʠʣʝʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʾ ʪʘ ʟʘʚʝʨʰʝʥʦʩʪʽ ʦʙʨʘʟʫ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ʇʈʆɭʂʊʋɺɸʅʅʗ ʍʋɼɯ 

ɸ.ɼ. ʄʀʈʆʅɽʅʂʆ, ɸ.ɺ. ʅɯʂʋʃɯʅɸ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ ï ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 

 

ɸʢʪʫʘʣʴʥʠʤ ʘʩʧʝʢʪʦʤ ʩʴʦʛʦʜʥʽ ʻ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ 

ʩʧʦʨʪʠʚʥʦʛʦ ʦʜʷʛʫ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʱʦʜʦ ʢʦʤʬʦʨʪʥʦʛʦ ʪʘ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʣʶʜʠʥʠ. ʋʪʝʧʣʝʥʽ 

ʚʠʨʦʙʠ, ʱʦ ʩʪʚʦʨʝʥʽ ʟ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʝʣʠʢʦʶ 

ʧʦʧʫʣʷʨʥʽʩʪʶ ʫ ʨʽʟʥʠʭ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʣʶʜʝʡ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʚʠʨʽʙ ʧʽʜ ʥʘʟʚʦʶ çʭʫʜʽè, ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʮʝ 

ʢʦʤʬʦʨʪʥʠʡ ʚʝʨʭʥʽʡ ʚʠʨʽʙ ʚʽʣʴʥʦʛʦ ʢʨʦʶ ʽʟ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʅʘʟʚʘ 

ʧʦʭʦʜʠʪʴ ʚʽʜ ʘʥʛʣʽʡʩʴʢʦʛʦ ʩʣʦʚʘ çhoodè, ʷʢʝ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ çʢʘʧʶʰʦʥè, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɼʘʥʠʡ ʚʠʨʽʙ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʜʷʛʫ, ʷʢʠʡ ʚʽʜʥʦʩʷʪʴ ʜʦ ʙʘʟʦʚʠʭ. 

ʇʦʯʠʥʘʶʯʠ ʟ ʽʩʪʦʨʽʾ ʚʠʥʠʢʥʝʥʥʷ ʜʘʥʦʾ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʛʨʫʧʠ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʠʨʽʙ ʥʘʙʫʚ ʧʽʜ ʯʘʩ ʟʘʨʦʜʞʝʥʥʷ ʭʽʧ ï ʭʦʧ ʢʫʣʴʪʫʨʠ 

ʫ ɹʨʦʥʢʩʽ ʚ 70 ï ʭ ʨʦʢʘʭ. ɿʘʚʜʷʢʠ ʚʽʣʴʥʦʤʫ ʧʦʢʨʦʶ, ʭʫʜʽ ʟʙʝʨʽʛʘʚ ʘʥʦʥʽʤʥʽʩʪʴ, 

ʧʨʠʭʦʚʘʥʽʩʪʴ ʪʘ ʥʝ ʩʢʦʚʫʚʘʚ ʨʫʭʽʚ, ʪʦʤʫ ʙʫʚ ʦʙʨʘʥʠʡ ʚʫʣʠʯʥʠʤʠ ʛʘʥʛʩʪʝʨʘʤʠ. 

ʊʘʢʦʞ, ʽʩʪʦʨʽʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʚôʷʟʘʥʘ ʟ ʢʦʤʧʘʥʽʻʶ Champion, ʷʢʘ ʜʦʜʘʣʘ 

ʢʘʧʶʰʦʥ ʜʦ ʩʚʽʪʰʦʪʫ, ʱʦʙ ʟʘʭʠʩʪʠʪʠ ʩʧʦʨʪʩʤʝʥʽʚ ʚʽʜ ʭʦʣʦʜʫ. ʅʝ ʤʦʞʝʤʦ ʥʝ 

ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʬʘʢʪʫ, ʱʦ ʙʝʨʝ ʧʦʯʘʪʦʢ ʚ 30 ï ʭ ʨʦʢʘʭ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʷʣʠ ʦʜʷʛ ʜʣʷ ʨʦʙʦʯʦʛʦ ʢʣʘʩʫ. ʎʝʡ ʦʜʷʛ 

ʤʘʚ ʙʫʪʠ ʟʨʫʯʥʠʤ ʪʘ ʪʝʧʣʠʤ. ʉʘʤʝ ʪʦʤʫ ʚʦʥʠ ʨʦʟʨʦʙʠʣʠ ʢʦʬʪʫ ʟ ʢʘʧʶʰʦʥʦʤ 

ʪʘ ʟʨʫʯʥʦʶ, ʚʝʣʠʢʦʶ ʢʠʰʝʥʝʶ ʥʘ ʧʝʨʝʜʽ. ʂʨʽʤ ʪʦʛʦ ʧʽʩʣʷ ʧʦʢʘʟʫ ʬʽʣʴʤʫ ʧʨʦ 

ʙʦʢʩʝʨʘ ʈʦʢʢʽ ʜʠʟʘʡʥʝʨʢʘ ʅʦʨʤʘ ʂʘʤʘʣ ʚʥʝʩʣʘ ʦʜʥʫ ʦʩʦʙʣʠʚʽʩʪʴ ʫ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʭʫʜʽ. ɺʦʥʘ ʟʨʦʙʠʣʘ ʥʘ ʭʫʜʽ ʢʣʶʯʦʚʠʡ ʘʢʮʝʥʪ ʫ ʩʚʦʾʡ ʢʦʣʝʢʮʽʾ, ʘ  

ʩʘʤʝ ʜʦʧʦʚʥʠʣʘ ʚʠʨʽʙ ʢʘʧʶʰʦʥʦʤ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʽʜ ʯʘʩ ʨʘʥʢʦʚʠʭ ʧʨʦʙʽʞʦʢ 

ʟʽʛʨʽʚʘʪʠ ʚʫʭʘ ʽ ʛʦʣʦʚʫ ʩʧʦʨʪʩʤʝʥʘ.  

ʊʘʢʽ ʧʽʜʭʦʜʠ ʻ ʢʣʶʯʦʚʠʤʠ ʜʦ ʧʨʦʮʝʩʫ ʟʘʨʦʜʞʝʥʥʷ ʥʦʚʠʭ ʨʽʰʝʥʴ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʣʘʥʢʠ ʭʫʜʽ ʥʘ 

ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʊʦʤʫ 

ʱʦ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʦʜʝʣʝʡ, ʢʦʣʴʦʨʽʚ ʽ ʜʠʟʘʡʥʫ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʶʚʘʪʠ 

ʩʪʠʣʴʥʽ ʘʢʪʫʘʣʴʥʽ ʦʙʨʘʟʠ.  

ʂʦʤʧʦʟʠʮʽʡʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʭʫʜʽ ï ʚʽʣʴʥʠʡ ʦʜʷʛ, 

ʧʨʷʤʦʛʦ ʧʦʢʨʦʶ. ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʦ ʤʦʜʝʣʝʡ ʻ ʥʝ ʪʽʣʴʢʠ ʨʦʟʤʽʨʥʽ ʦʟʥʘʢʠ 

ʬʽʛʫʨʠ, ʘ ʪʘʢʦʞ ʧʨʠʙʘʚʢʠ ʙʽʣʴʰʠʭ ʚʝʣʠʯʠʥ ʥʘ ʩʚʦʙʦʜʫ ʦʙʣʷʛʘʥʥʷ, ʱʦ ʜʘʶʪʴ 

ʩʪʫʧʽʥʴ ʩʚʦʙʦʜʠ ʚʠʨʦʙʫ. ʅʘʩʪʫʧʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʢʘʧʶʰʦʥʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʚʦʙʦʜʠ 

ʨʫʭʫ. ɺ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʦʨʤʠ ʦʜʷʛʫ ʧʝʨʝʙʫʚʘʻ ʚʠʙʽʨ ʦʬʦʨʤʣʝʥʥʷ ʥʠʟʫ 

ʨʫʢʘʚʘ ʭʫʜʽ, ʘ ʩʘʤʝ ʧʦ ʥʠʟʫ ʨʫʢʘʚʘ ʪʘ ʩʘʤʦʛʦ ʭʫʜʽ ʨʦʙʣʷʪʴ ʤʘʥʞʝʪʠ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ ï ʮʝ ʚʪʨʠʤʫʻ ʦʙôʻʤʥʽ ʜʝʪʘʣʽ ʥʘ ʧʦʪʨʽʙʥʠʭ ʤʽʩʮʷʭ, ʘ ʟ ʽʥʰʦʛʦ ï ʥʘʜʘʻ 

ʬʦʨʤʫ, ʷʢʘ ʚʽʜʨʽʟʥʷʻ ʩʘʤʝ ʮʝʡ ʚʠʨʽʙ ʚʽʜ ʽʥʰʠʭ. ʄʦʞʥʘ ʪʘʢʦʞ ʚʠʜʽʣʠʪʠ 
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ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʩʪʽʙʦʢ ʽ ˇʫʜʟʠʢʽʚ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʦʤʬʦʨʪʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʢʠ ʪʘʢʦʞ ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ ʢʠʰʝʥʽ, ʷʢ ʜʦʜʘʪʢʦʚʠʡ 

ʝʣʝʤʝʥʪ ʜʝʢʦʨʫ, ʱʦ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʩʘʤʝ ʥʘ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʮʝʥʪʨ ʚʠʨʦʙʫ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʟʘʜʫʤʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʤʦʜʝʣʝʡ, ʭʫʜʽ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʷ, ʜʦʧʦʚʥʶʚʘʪʠʩʷ ʽ ʤʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ 

ʨʽʰʝʥʴ, ʷʢʽ ʧʨʠ ʜʦʮʽʣʴʥʦʤʫ ʧʦʻʜʥʘʥʥʽ ʜʘʶʪʴ ʙʝʟʤʝʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʠʟʘʡʥʫ 

ʦʙʨʘʥʦʾ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʛʨʫʧʠ. 

ʆʙʦʚôʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʭʫʜʽ ï ʻ ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ ʾʭ 

ʬʦʨʤʠ, ʷʢʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʘ ʥʝʧʦʚʪʦʨʥʠʡ ʚʠʛʣʷʜ. 

ʅʝʟʚʠʯʥʽʩʪʴ ʨʽʰʝʥʴ ʥʝ ʤʘʻ ʧʦʨʫʰʫʚʘʪʠ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʘ ʣʦʛʽʯʥʽʩʪʴ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʚʠʨʦʙʫ ʽ ʤʘʻ ʙʫʪʠ ʯʽʪʢʦ ʫʟʛʦʜʞʝʥʘ ʟ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʧʨʦʻʢʪʫʻʪʴʩʷ. ʆʪʞʝ, ʱʦʙ ʦʜʷʛ ʙʫʚ ʟʨʫʯʥʠʤ, 

ʬʦʨʤʠ ʦʚʝʨʩʘʡʟ ï ʥʝʜʦʩʪʘʪʥʴʦ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʭʫʜʽ ʚʠʢʦʥʫʚʘʣʦ ʩʚʦʻ 

ʧʨʠʟʥʘʯʝʥʥʷ ʪʢʘʥʠʥʘ ʤʘʻ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʘ. ʊʦʤʫ ʦʙʠʨʘʶʪʴ ʪʢʘʥʠʥʫ, ʷʢʘ ʤʘʻ 

ʥʘʪʫʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʘ ʩʘʤʝ ʮʝ ʜʚʫʥʠʪʢʘ ʧʝʪʣʷ, ʬʫʪʝʨ, ʬʣʽʩ. ɼʣʷ ʦʙʨʦʙʢʠ 

ʨʫʢʘʚʽʚ ʪʘ ʥʠʟʫ ʭʫʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʰʢʦʨʩʝ. ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʮʠʭ ʪʢʘʥʠʥ ʻ: 

ʤʽʮʥʽʩʪʴ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʥʘʪʫʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʤôʷʢʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ, 

ʝʣʘʩʪʠʯʥʽʩʪʴ ʽ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ.  

ʋ ʩʫʯʘʩʥʦʤʫ ʞʠʪʪʽ, ʜʝ ʣʶʜʠ ʞʠʚʫʪʴ ʫ ʥʘʧʨʫʞʝʥʦʤʫ ʛʨʘʬʽʢʫ, ʦʩʥʦʚʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʻ ʣʝʛʢʽʩʪʴ ʜʦʛʣʷʜʫ ʟʘ ʨʝʯʘʤʠ, ʪʦʤʫ ʚʨʘʭʦʚʫʻʤʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʙʫʜʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʪʠʤ ʩʘʤʠʤ ʩʪʚʦʨʶʚʘʪʠ 

ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʽʜ ʯʘʩ ʥʦʩʽʥʥʷ ʚʠʨʦʙʫ. ʊʢʘʥʠʥʠ, ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ 

ʭʫʜʽ ʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ ʯʠʩʪʮʽ. ɼʝʷʢʽ ʧʣʷʤʠ ʜʦʩʪʘʪʥʴʦ ʦʜʨʘʟʫ ʟʘʤʠʪʠ ʚʦʣʦʛʠʤʠ 

ʩʝʨʚʝʪʢʘʤʠ ʽ ʧʽʩʣʷ ʚʠʩʠʭʘʥʥʷ ʥʝ ʟʘʣʠʰʠʪʴʩʷ ʩʣʽʜʫ. 

ʊʘʢʦʞ ʚʘʛʦʤʦʶ ʧʨʠʯʠʥʦʶ ʚʠʙʦʨʫ ʜʘʥʦʾ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʛʨʫʧʠ ʻ  

ʤʦʞʣʠʚʽʩʪʴ ʥʦʩʠʪʠ ʨʝʛʫʣʷʨʥʦ, ʪʠʤ ʩʘʤʠʤ ʚʠʜʽʣʷʶʯʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ street 

style. Street style ʻ ʦʜʥʠʤ ʟ ʧʦʧʫʣʷʨʥʠʭ ʩʪʠʣʽʚ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʟʨʫʯʥʠʡ ʽ ʤʦʜʥʠʡ ʦʜʷʛ, ʩʚʦʙʦʜʫ ʪʘ ʢʨʘʩʫ. 

ɹʘʛʘʪʦ ʨʝʯʝʡ ʚ ʮʴʦʤʫ ʩʪʠʣʽ ʚʟʷʪʽ ʟ ʯʦʣʦʚʽʯʦʛʦ ʛʘʨʜʝʨʦʙʫ, ʘʣʝ ʩʫʯʘʩʥʽ ʞʽʥʢʠ 

ʥʘʚʯʠʣʠʩʷ ʚʠʛʽʜʥʦ ʧʦʻʜʥʫʚʘʪʠ ʾʭ ʟʽ ʩʚʦʾʤ ʛʘʨʜʝʨʦʙʦʤ ʪʘ ʩʪʚʦʨʶʚʘʪʠ 

ʜʦʩʪʘʪʥʴʦ ʞʽʥʦʯʥʽ ʦʙʨʘʟʠ. 

ɺʫʣʠʯʥʘ ʤʦʜʘ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʤʘʻ ʩʚʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʘʚʠʣʘ, ʘʣʝ 

ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʘʚʠʣʦ ï ʙʫʪʠ ʩʘʤʠʤ ʩʦʙʦʶ, ʧʽʜʢʨʝʩʣʶʶʯʠ 

ʩʚʦʶ ʧʝʨʩʦʥʘʣʴʥʽʩʪʴ ʫ ʤʦʜʽ. ʎʷ ʬʽʣʦʩʦʬʽʷ ʧʝʨʝʜʘʻʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʧʦʷʚʠ ʭʫʜʽ 

ʫ ʩʚʽʪʽ ʚʝʣʠʢʦʾ ʤʦʜʠ. ɸ ʪʘʢʦʞ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʚ ʥʘʰ ʯʘʩ, ʜʝ ʚʠʙʽʨ 

ʦʜʷʛʫ ʪʘ ʘʢʩʝʩʫʘʨʽʚ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʠʡ, ʱʦ ʜʫʞʝ ʣʝʛʢʦ ʚʪʨʘʪʠʪʠ ʩʝʙʝ. 

ʋ 2023 ʨʦʮʽ ʤʦʜʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʚʚʘʞʘʶʪʴ: ʭʫʜʽ ʚ ʩʪʠʣʽ total look; 

ʥʦʚʦʤʦʜʥʽ ʧʦʜʦʚʞʝʥʽ ʭʫʜʽ, ʷʢʽ ʟʘʤʽʥʷʪʴ ʩʫʢʥʶ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʦʪʬʦʨʪʘʤʠ; 

ʥʝʟʤʽʥʥʝ ʧʦʻʜʥʘʥʥʷ ʭʫʜʽ ʪʘ ʜʞʦʛʛʝʨʽʚ (ʨʠʩ. 1.).  
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ʈʠʩ. 1. ʄʦʜʥʽ ʦʙʨʘʟʠ 2023 ʨʽʢ 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʑʦ ʪʘʢʝ ʭʫʜʽ? [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://translations.com.ua/khudi.html. 

2. ʃʘʟʫʨ ʂ.ʈ. ɸʩʦʨʪʠʤʝʥʪ ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ / ʂ.ʈ.ʃʘʟʫʨ // ʐʚʝʡʥʝ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ï 2003 ʨ ï ʩ. 178 ï 181.  

3. ʊʢʘʥʠʥʘ ʜʚʫʥʠʪʢʘ ï ʱʦ ʮʝ ʟʘ ʤʘʪʝʨʽʘʣ? [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://coldreams.com.ua/ua/a462819-dvunitka-chto-eto.html 

4. ʊʢʘʥʠʥʠ ʜʣʷ ʭʫʜʽ, ʪʦʣʩʪʦʚʦʢ, ʩʚʽʪʰʦʪʽʚ: ʚʠʜʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ. 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://tkanyny.com.ua/tkanyna-dlya- 

hudi-tolstovok-svytshotov-vydy-ta-vlastyvosti/. 

5. The story of the hoodie [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.asket.com/de/the-story-of-the-hoodie. 

6. ʇʦʨʘʜʠ ʧʦ ʩʢʣʘʜʘʥʥʶ street style ʣʫʢʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://moemisto.ua/kiev/blog/poradi-po-skladannyu-stilnih- 

street-style -lukiv-1063.html. 

7. ɿ ʯʠʤ ʥʦʩʠʪʠ ʩʚʽʪʰʦʪʠ, ʪʦʣʩʪʦʚʢʫ ʽ ʭʫʜʽ: 10 ʩʪʠʣʴʥʠʭ ʦʙʨʘʟʽʚ ʜʣʷ 

ʪʝʙʝ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://zlotystudent.com.ua/ z-

chim-nositi-svitshoti-tolstovku-i-xudi-10-stilnix-obraziv-dlya-tebe/. 

8. ʊʝʥʜʝʥʮʽʾ ʚ ʩʧʦʨʪʠʚʥʦʤʫ ʦʜʷʟʽ 2023 ʨʦʢʫ: ʱʦ ʥʦʩʠʪʠ ʽ ʷʢ 

ʧʦʻʜʥʫʚʘʪʠ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://freever.ua/poleznyye-materialy/tendencii-v-sportivnoj-odezhde-2023. 

9. ʄʦʜʥʽ ʦʙʨʘʟʠ ʟ ʭʫʜʽ 2023: ʥʘʡʮʽʢʘʚʽʰʽ ʽʜʝʾ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://joy-pup.com/ua/fashion-ua/modni-obrazi-z-hudi/.  
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ʋɼʂ 687.31    

ʉʊɸʃɸ ʄʆɼɸ, ɽʂʆʃʆɻɯʗ ʊɸ ʉʆʎɯɸʃʔʅɸ ɺɯɼʇʆɺɯɼɸʃʔʅɯʉʊʔ 

ʇ.ɺ. ɹɯʃʆʋʉ, ɺ.ʇ. ʂɽʈʅɽʐ, ɸ.ɯ. ɹɸɹʀʏ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
 

ʉʪʘʣʘ ʤʦʜʘ - ʮʝ ʧʽʜʭʽʜ, ʷʢʠʡ ʟʘʦʭʦʯʫʻ ʜʦ ʩʪʚʦʨʝʥʥʷ ʦʜʷʛʫ ʪʘ ʘʢʩʝʩʫʘʨʽʚ 

ʫ ʩʧʦʩʽʙ, ʷʢʠʡ ʻ ʦʜʥʦʯʘʩʥʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʽ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ. 

ɺʽʥ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʤʝʪʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʻ ʤʝʥʰ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʠ. 

ʉʪʘʣʘ ʤʦʜʘ ʩʪʘʻ ʜʝʜʘʣʽ ʧʦʧʫʣʷʨʥʽʰʦʶ, ʦʩʢʽʣʴʢʠ ʩʧʦʞʠʚʘʯʽ ʩʪʘʶʪʴ 

ʙʽʣʴʰ ʩʚʽʜʦʤʠʤʠ ʱʦʜʦ ʩʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʚʠʤʘʛʘʶʪʴ 

ʚʽʜ ʙʨʝʥʜʽʚ ʝʪʠʯʥʽʰʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʽʰʠʭ ʧʨʦʜʫʢʪʽʚ.  

   ɼʠʟʘʡʥʝʨʠ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ ʘʢʪʠʚʥʦ ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʟʽ ʩʪʘʣʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʩʪʚʦʨʶʶʯʠ ʢʦʣʝʢʮʽʾ, ʷʢʽ ʥʝ ʣʠʰʝ ʻ ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤʠ, ʘ 

ʪʘʢʦʞ ʻ ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʷʤʦʚʘʥʠʤʠ.  

ʉʚʽʪʦʚʽ ʙʨʝʥʜʠ, ʪʘʢʽ ʷʢ Monica Vinader, Mother of Pearl, Ganni, Pyratex 

ʪʘ ʽʥʰʽ ʥʘʜʠʭʘʶʪʴʩʷ ʬʦʨʤʘʤʠ ʪʘ ʪʝʢʩʪʫʨʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʟ ʚʽʜʭʦʜʘʤʠ ʩʠʨʦʚʠʥʠ ʽ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, 

ʚʪʦʨʩʠʨʦʚʠʥʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʚʦʾʭ ʢʘʧʩʫʣʴʥʠʭ ʢʦʣʝʢʮʽʡ ʚʠʨʦʙʽʚ ʽʥʜʫʩʪʨʽʾ 

ʤʦʜʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʜʦʚʞʠʪʠ çʞʠʪʪʻʚʠʡ ʮʠʢʣè ʤʘʪʝʨʽʘʣʘʤ ʪʘ ʟʤʝʥʰʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʎʽʢʘʚʽ ʨʽʰʝʥʥʷ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʡ ʫ ʩʪʚʦʨʝʥʥʽ ʩʫʤʦʢ ʽ ʚʟʫʪʪʷ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʙʽʦʨʦʟʢʣʘʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ House of 

Marici ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʠʩʪʷ ʘʥʘʥʘʩʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʫʤʦʢ, ʘ Herm¯s 

ʩʧʽʚʧʨʘʮʶʻ ʟ MycoWorks ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʰʢʽʨʠ, ʚʠʨʦʱʝʥʦʾ ʟ 

ʤʽʮʝʣʽʶ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʤʦʜʥʘ ʽʥʜʫʩʪʨʽʷ ʩʪʘʣʘ ʩʚʽʜʢʦʤ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ 

ʩʝʢʪʦʨʽ ʜʞʠʥʩʦʚʦʛʦ ʦʜʷʛʫ, ʜʝ ʢʽʣʴʢʘ ʙʨʝʥʜʽʚ ʩʪʘʣʠ ʣʽʜʝʨʘʤʠ ʫ ʩʪʚʦʨʝʥʥʽ 

ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʞʠʥʩʫ. ʎʽ ʙʨʝʥʜʠ ʥʝ ʣʠʰʝ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʥʦʚʽ ʩʪʘʥʜʘʨʪʠ ʤʦʜʠ, ʘʣʝ ʡ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʩʪʠʣʴ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʤʦʞʫʪʴ 

ʡʪʠ ʧʣʽʯ-ʦ-ʧʣʽʯ. 

ɼʞʠʥʩʦʚʠʡ ʦʜʷʛ ï ʮʝ ʫʣʶʙʣʝʥʝʮʴ ʛʘʨʜʝʨʦʙʫ ʣʶʜʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʞʠʥʩʦʚʦʛʦ ʦʜʷʛʫ ʚʽʜʦʤʠʡ ʥʝʛʘʪʠʚʥʠʤ 

ʚʧʣʠʚʦʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʯʝʨʝʟ ʚʦʜʦʤʽʩʪʢʽ ʪʘ ʨʝʩʫʨʩʦʤʽʩʪʢʽ 

ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ. ʆʜʥʘʢ ʥʘʨʘʟʽ ʢʽʣʴʢʘ ʙʨʝʥʜʽʚ ʫʜʦʩʢʦʥʘʣʶʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʜʘʶʯʠ ʧʨʽʦʨʠʪʝʪ ʘʧʩʘʡʢʣʽʥʛ ʪʝʭʥʦʣʦʛʽʷʤ, 

ʚʠʨʦʙʣʷʶʯʠ ʜʞʠʥʩʦʚʽ ʚʠʨʦʙʠ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʚʦʣʦʢʦʥ, 

ʩʝʨʪʠʬʽʢʦʚʘʥʦʾ ʙʘʚʦʚʥʠ çTencelè (ʉʐɸ), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢʽʩʥʽ ʻʚʨʦʧʝʡʩʴʢʽ 

ʙʘʨʚʥʠʢʠ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺ ʪʘʢʠʡ ʩʧʦʩʽʙ 

ʢʦʞʝʥ ʙʨʝʥʜ ʛʘʨʘʥʪʫʻ ʜʦʪʨʠʤʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʝʨʝʚʽʨʝʥʠʭ 

ʩʪʦʨʦʥʥʽʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʟʦʢʨʝʤʘ Fair Wear Foundation. 

ʉʫʯʘʩʥʽ sustainable - ʙʨʝʥʜʠ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ 

ʤʘʪʝʨʽʘʣʘʤ, ʚʢʣʶʯʘʶʯʠ ʦʨʛʘʥʽʯʥʫ ʙʘʚʦʚʥʫ, ʧʝʨʝʨʦʙʣʝʥʫ ʙʘʚʦʚʥʫ, ʣʴʦʥ ʪʘ 

ʣʽʦʮʝʣʴ çTencelè. ɼʝʷʢʽ ʨʝʯʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʽ ʚʪʦʨʠʥʥʠʭ 
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ʪʢʘʥʠʥ, ʘ ʪʘʢʦʞ ʟ ʨʝʛʝʥʝʨʦʚʘʥʦʛʦ ʥʝʡʣʦʥʫ ʘʙʦ ʪʢʘʥʠʥ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ 

ʩʢʣʘʜʘʭ. 

ʋʢʨʘʾʥʩʴʢʘ ʩʪʘʣʘ ʤʦʜʘ ʥʘʣʽʯʫʻ ʙʽʣʴʰʝ 20 ʙʨʝʥʜʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ 

ʥʘʧʨʷʤʢʫ ʩʪʘʣʦʾ ʤʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʨʦʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʘʧʩʘʡʢʣʽʥʛ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʞʠʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʥʦʰʝʥʽ ʨʝʯʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʝʜʝʚʨʽʚ. ʉʝʨʝʜ 

ʥʠʭ ʪʘʢʽ: Ksenia Schnaider, Tatman, Atelier Handmade, Bevza, Roussin,       

Klaptyk Fashion, Rcr Khomenko, Reviclo, Anna Sun ʪʘ ʽʥʰʽ (ʨʠʩ.1). 

 

 

ʈʠʩ. 1. ʋʢʨʘʾʥʩʴʢʠʡ ʝʢʦ-ʙʨʝʥʜ ʚʠʨʦʙʽʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ Anna Sun 

ɺ ʨʝʩʫʨʩʽ ʩʫʯʘʩʥʠʭ ʧʦʩʣʫʛ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʽʩʥʫʶʪʴ ʤʦʙʽʣʴʥʽ ʦʥʣʘʡʥ-

ʤʘʛʘʟʠʥʠ (ʥʘʧʨʠʢʣʘʜ:NA-KD.) ʜʣʷ ʣʶʙʠʪʝʣʽʚ ʤʦʜʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ 

ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʜʦʩʪʫʧʥʽ ʟʘ ʮʽʥʦʶ ʢʦʣʝʢʮʽʾ ʢʨʘʩʠʚʠʭ ʚʠʨʦʙʽʚ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ 

ʜʝʥʽʤʫ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʦʣʦʢʦʥ; ʩʧʽʚʧʨʘʮʶʶʪʴ ʟ ʽʥʬʣʶʝʥʩʝʨʘʤʠ ʜʣʷ 

ʟʘʧʫʩʢʫ ʥʦʚʠʭ ʢʦʣʝʢʮʽʡ; ʨʦʟʨʦʙʣʷʶʪʴ ʘʩʦʨʪʠʤʝʥʪ ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʜʷʛʫ, ʚʟʫʪʪʷ 

ʪʘ ʘʢʩʝʩʫʘʨʽʚ. 

ʆʪʞʝ, ʽʥʜʫʩʪʨʽʷ ʤʦʜʠ ʘʢʪʠʚʥʦ ʨʫʭʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʩʪʽʡʢʦʾ ʤʦʜʠ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʥʦʚʠʭ, 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ ʚʞʠʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɯʥʜʫʩʪʨʽʷ ʤʦʜʠ ʙʦʨʝʪʴʩʷ ʟʘ ʟʤʝʥʰʝʥʥʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʫ, ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʩʠʨʦʚʠʥʠ ʪʦʱʦ. ʇʦʩʪʫʧʦʚʦ ʮʽ ʪʝʥʜʝʥʮʽʾ ʩʪʘʶʪʴ ʦʩʥʦʚʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ ʩʫʯʘʩʥʠʭ ʜʠʟʘʡʥʝʨʽʚ ʪʘ ʚʠʨʦʙʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʤʽʣʠʚʠʭ ʙʨʝʥʜʽʚ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʫ ʥʘʧʨʷʤʢʫ ʩʪʘʣʦʾ ʤʦʜʠ ʽ ʻ ʥʝ ʪʽʣʴʢʠ ʩʫʯʘʩʥʠʤʠ, ʘ ʡ ʩʦʮʽʘʣʴʥʦ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ. 
 

ʃʽʪʝʨʘʪʫʨʘ 

 

1. ɼʽʜʞʠʪʘʣʽʟʘʮʽʷ, ʩʪʘʣʽʩʪʴ ʪʘ ʽʥʢʣʶʟʠʚʥʽʩʪʴ: ʱʦ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʧʨʦ 

ʤʦʜʫ ʤʘʡʙʫʪʥʴʦʛʦ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://folga.com.ua/ua/articles/didzitalizaciya-ustoicivost-i-inklyuzivnost-cto-

nuzno-znat-o-mode-budushhego. 

2. ɺʽʜʦʤʽ ʫʢʨʘʾʥʩʴʢʽ sustainable - ʙʨʝʥʜʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://elle.ua/moda/fashion-blog/20-vdomih-ukranskih- sustainable-

brendv/. 
 

https://annasun.com.ua/about_us
https://annasun.com.ua/about_us
https://folga.com.ua/ua/articles/didzitalizaciya-ustoicivost-i-inklyuzivnost-cto-nuzno-znat-o-mode-budushhego
https://folga.com.ua/ua/articles/didzitalizaciya-ustoicivost-i-inklyuzivnost-cto-nuzno-znat-o-mode-budushhego
https://elle.ua/moda/fashion-blog/20-vdomih-ukranskih-sustainable-brendv/
https://elle.ua/moda/fashion-blog/20-vdomih-ukranskih-sustainable-brendv/
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ʋɼʂ 687.016.5 
ʉʊɸʃɸ ʄʆɼɸ ʗʂ ʉʊʈɸʊɽɻɯʗ ʉʊɸʃʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ 

 ɺ ɻɸʃʋɿɯ ʄʆɼʀ  
ɺ. ʄʀʎɸ, ʃ. ʈʆʄɸʅɽʅʂʆ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʄʦʜʘ ʚʚʘʞʘʻʪʴʩʷ ʜʨʫʛʦʶ ʥʘʡʙʽʣʴʰ ʨʫʡʥʽʚʥʦʶ ʽʥʜʫʩʪʨʽʻʶ ʜʣʷ ʜʦʚʢʽʣʣʷ. 

ʋ ʛʣʦʙʘʣʴʥʦʤʫ ʣʘʥʮʶʞʢʫ ʧʦʩʪʘʯʘʥʴ ʟʘʡʥʷʪʦ 58 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ. ʇʨʦʪʷʛʦʤ 2000-2014 ʨʦʢʽʚ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʷʛʫ ʟʨʦʩʣʦ ʥʘ 50 ʚʽʜʩʦʪʢʽʚ, 

ʦʩʢʽʣʴʢʠ ʰʚʠʜʢʘ ʤʦʜʘ ʨʦʟʚʠʚʘʣʘʩʷ, ʽ ʩʝʢʪʦʨ ʨʦʟʢʦʰʽ ʟʨʦʩʪʘʚ. 

ʄʦʣʦʜʽ ʩʧʦʞʠʚʘʯʽ ʩʪʘʚʣʷʪʴ ʧʽʜ ʩʫʤʥʽʚ ʷʚʠʱʝ ʰʚʠʜʢʦʾ ʤʦʜʠ, ʷʢʝ 

ʩʫʧʝʨʝʯʠʪʴ ʩʫʩʧʽʣʴʥʠʤ ʮʽʥʥʦʩʪʷʤ ʽ ʪʨʘʜʠʮʽʷʤ, ʦʩʦʙʣʠʚʦ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʤʦʜʽ. 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʩʪʘʚ ʟʚʠʯʥʠʤ ʪʝʨʤʽʥʦʤ ʧʽʩʣʷ ʉʘʤʽʪʫ 

ɿʝʤʣʽ ʚ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ 1992 ʨʦʢʫ. ɹʨʝʥʜʠ ʧʦʯʘʣʠ ʰʫʢʘʪʠ ʩʧʦʩʦʙʠ ʟʤʝʥʰʠʪʠ 

ʩʚʽʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʣʘʥʝʪʫ ʪʘ ʥʘ ʣʶʜʝʡ. ʉʪʘʣʘ ʤʦʜʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʩʚʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, 

ʟʤʝʥʰʫʶʯʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʟʘʣʠʰʘʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʩʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ. ʉʪʘʣʘ ʤʦʜʘ ʷʢ 

ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ ʟʜʘʻʪʴʩʷ ʦʢʩʶʤʦʨʦʥʦʤ (ʚʠʨʘʟ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʩʫʧʝʨʝʯʣʠʚʠʭ ʽ ʚʟʘʻʤʦʚʠʢʣʶʯʥʠʭ ʩʣʽʚ ʘʙʦ ʬʨʘʟ), ʦʩʢʽʣʴʢʠ ʤʦʜʘ ʤʘʻ ʢʦʨʦʪʢʠʡ 

ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʦʥʦʚʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʟʦʥʥʠʭ ʪʨʝʥʜʽʚ, ʪʦʜʽ ʷʢ 

ʩʪʘʣʽʩʪʴ ʻ ʩʠʥʦʥʽʤʦʤ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʜʫʢʪʫ. ʉʪʘʣʘ ʤʦʜʘ ʻ ʯʘʩʪʠʥʦʶ ʨʫʭʫ ʧʦʚʽʣʴʥʦʾ ʤʦʜʠ, ʘ ʪʝʨʤʽʥʠ çʝʢʦè, 

çʟʝʣʝʥʘè ʪʘ çʝʪʠʯʥʘè ʤʦʜʘ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʩʠʥʦʥʽʤʠ. ʉʪʘʣʠʡ 

ʦʜʷʛ ʤʘʻ ʤʽʥʽʤʘʣʴʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʜʝʛʨʘʜʘʮʽʾ [1]. 

ʋ ʮʠʨʢʫʣʷʨʥʽʡ ʝʢʦʥʦʤʽʮʽ ʚʩʽ ʬʦʨʤʠ ʚʽʜʭʦʜʽʚ ʧʦʚʝʨʪʘʶʪʴʩʷ ʚ ʝʢʦʥʦʤʽʢʫ 

ʘʙʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʚʪʦʨʥʦ, ʪʦʙʪʦ ʮʽʥʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʷʢʦʤʦʛʘ ʜʦʚʰʝ [2]. ʋ ʮʠʨʢʫʣʷʨʥʽʡ ʝʢʦʥʦʤʽʮʽ ʧʨʦʜʫʢʪʠ 

ʩʧʦʞʠʚʘʶʪʴʩʷ ʜʦʪʠ, ʜʦʢʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʾʭʥʷ ʤʘʢʩʠʤʘʣʴʥʘ ʮʽʥʥʽʩʪʴ. ɺʠʢʠʥʫʪʠʡ 

ʧʨʦʜʫʢʪ ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʛʦ. 

ʎʠʨʢʫʣʷʨʥʘ ʤʦʜʘ ʩʧʨʠʷʻ ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ, ʨʝʤʦʥʪʫ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʶ ʧʨʦʜʫʢʪʽʚ ʯʝʨʝʟ ʦʨʝʥʜʫ ʦʜʷʛʫ, ʧʝʨʝʨʦʙʢʫ, ʘʧʩʘʡʢʣʽʥʛ ʪʘ ʢʫʧʽʚʣʶ 

ʦʜʷʛʫ ʟ ʩʝʢʦʥʜ-ʭʝʥʜʫ. ʉʧʦʞʠʚʘʯʽ ʮʽʥʫʶʪʴ ʧʝʨʝʨʦʙʢʫ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʛʦ ʦʜʷʛʫ ʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʠʨʢʫʣʷʨʥʘ ʧʨʦʜʫʢʮʽʷ ʤʘʻ 

ʩʪʘʪʠ çʥʦʚʦʶ ʥʦʨʤʦʶè. ʆʜʥʘʢ ʾʭ ʧʦʪʨʽʙʥʦ ʧʝʨʝʢʦʥʘʪʠ, ʱʦ ʪʘʢʘ ʧʦʚʝʜʽʥʢʘ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʗʢ ʩʧʦʞʠʚʘʯʽ, ʪʘʢ ʽ 

ʢʦʤʧʘʥʽʾ ʥʝʩʫʪʴ ʤʦʨʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʪʚʦʨʝʥʥʷ ʮʠʨʢʫʣʷʨʥʦʾ ʤʦʜʠ. 

ʆʜʥʘʢ ʩʧʦʞʠʚʘʯʽ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʩʘʤʝ ʙʽʟʥʝʩ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʩʪʚʦʨʝʥʥʷ 

ʮʠʨʢʫʣʷʨʥʦʾ ʤʦʜʠ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʥ ʩʪʚʦʨʠʚ ʧʨʦʙʣʝʤʫ ʰʚʠʜʢʦʾ ʤʦʜʠ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʜʦʩʚʽʜʫ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʚʦʨʦʪʥʠʭ 

ʣʦʛʽʩʪʠʯʥʠʭ ʩʭʝʤ, ʧʦʚʝʜʽʥʢʘ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʢʦʤʫʥʽʢʘʮʽʷ ʧʨʦʧʦʟʠʮʽʡ ʧʦʩʣʫʛ ʻ 

ʜʝʷʢʠʤʠ ʙʘʨ'ʻʨʘʤʠ ʥʘ ʰʣʷʭʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʝʢʦʥʦʤʽʢʠ ʮʠʨʢʫʣʷʨʥʦʾ ʤʦʜʠ [3]. 
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ɺʧʨʦʚʘʜʞʫʶʯʠ ʮʠʨʢʫʣʷʨʥʽ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ʚʠʨʦʙʥʠʢʠ ʦʜʷʛʫ ʩʪʠʢʘʶʪʴʩʷ 

ʟ ʪʘʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʷʢ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʧʦʛʣʷʜʘʭ ʥʘ ʮʽʥʥʽʩʪʴ, ʥʝʯʽʪʢʽ ʢʨʠʪʝʨʽʾ 

ʫʩʧʽʭʫ, ʧʦʛʘʥʝ ʫʟʛʦʜʞʝʥʥʷ ʟ ʽʩʥʫʶʯʦʶ ʩʪʨʘʪʝʛʽʻʶ, ʦʙʤʝʞʝʥʽ ʚʥʫʪʨʽʰʥʽ 

ʥʘʚʠʯʢʠ ʪʘ ʢʦʤʧʝʪʝʥʮʽʾ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʠʡ ʽʥʪʝʨʝʩ ʩʧʦʞʠʚʘʯʽʚ. ʈʽʰʝʥʥʷ 

ʣʝʞʘʪʴ ʫ ʧʣʦʱʠʥʽ ʝʤʦʮʽʡʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ, ʢʨʘʱʠʭ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, 

ʧʨʦʟʦʨʦʩʪʽ ʚ ʦʙʤʽʥʽ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʪʘ ʢʨʘʱʦʛʦ 

ʙʨʝʥʜʠʥʛʫ ʩʪʘʣʦʾ ʤʦʜʠ. ʉʝʨʝʜ ʢʣʶʯʦʚʠʭ ʨʫʰʽʡʥʠʭ ʩʠʣ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ 

ʩʧʦʞʠʚʘʯʽʚ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʦʩʣʫʛʘʤʠ ʬʝʰʥ-ʦʨʝʥʜʠ, ï ʚʽʜʯʫʪʪʷ ʚʥʝʩʢʫ ʚ 

ʩʧʨʘʚʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʦʙʠʩʪʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠ (ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʠʣʽʚ ʪʘ ʦʜʷʛʫ). ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʽ 

ʪʫʨʙʫʶʪʴ ʣʶʜʝʡ, ʱʦ ʙʝʨʫʪʴ ʦʜʷʛ ʥʘʧʨʦʢʘʪ, ʻ ʧʠʪʘʥʥʷ ʽʜʝʥʪʠʯʥʦʩʪʽ, 

ʧʨʘʢʪʠʯʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʠʡ ʜʦʛʣʷʜ ʟʘ ʨʝʯʘʤʠ. ɰʭʥʻ ʟʘʣʫʯʝʥʥʷ 

ʜʦ ʢʫʧʽʚʣʽ ʩʝʢʦʥʜ-ʭʝʥʜʫ ʤʦʪʠʚʫʻ ʾʭ ʩʪʘʪʠ ʘʢʪʠʚʥʠʤʠ ʛʨʘʚʮʷʤʠ ʚ ʮʠʨʢʫʣʷʨʥʽʡ 

ʝʢʦʥʦʤʽʮʽ. 

ʉʚʦʧ-ʤʘʛʘʟʠʥʠ (ʤʘʛʘʟʠʥʠ, ʜʝ ʤʦʞʥʘ ʦʙʤʽʥʷʪʠ ʨʝʯʽ) ʪʘ ʢʦʤʽʩʽʡʥʽ 

ʤʘʛʘʟʠʥʠ ï ʮʝ ʽʥʰʽ ʥʦʚʽ ʢʦʥʮʝʧʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʦʰʠʨʝʥʥʶ 

ʮʠʨʢʫʣʷʨʥʦʾ ʤʦʜʠ. ʂʽʣʴʢʘ ʨʫʰʽʡʥʠʭ ʩʠʣ ʜʣʷ ʦʙʤʽʥʫ ï ʮʝ ʝʢʦʥʦʤʽʷ ʯʘʩʫ, 

ʝʢʦʥʦʤʥʠʡ ʚʠʙʽʨ, ʟʨʫʯʥʽʩʪʴ, ʩʧʽʣʴʥʠʡ ʝʪʦʩ, ʩʠʤʚʦʣʽʟʤ, ʙʦʨʦʪʴʙʘ ʟʽ 

ʩʧʦʞʠʚʘʥʥʷʤ ʪʘ ʦʱʘʜʣʠʚʽʩʪʴ. ɹʘʨ'ʻʨʘʤʠ ʜʣʷ ʦʙʤʽʥʫ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʷ 

ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʚʠʜʠʤʽʩʪʴ, ʦʩʦʙʠʩʪʽ ʢʦʨʜʦʥʠ, ʧʨʦʙʣʝʤʠ ʟ ʷʢʽʩʪʶ, ʙʨʘʢ ʜʦʚʽʨʠ 

ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʤʦʣʦʜʽ ʤʘʪʝʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʜʣʷ 

ʦʙʤʽʥʫ ʜʠʪʷʯʠʤ ʦʜʷʛʦʤ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʥʝʚʽʨʠʣʠʩʷ ʚ ʦʙʤʝʞʝʥʦʤʫ ʚʠʟʥʘʥʥʽ 

ʧʠʪʘʥʴ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʩʝʢʪʦʨʽ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʤʦʜʥʠʤ ʦʜʷʛʦʤ ʤʘʩ-

ʤʘʨʢʝʪʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʟʤʽʮʥʠʪʠ ʟʚʠʯʢʠ ʩʚʦʾʭ ʢʣʽʻʥʪʽʚ ʜʦ 

ʦʨʝʥʜʠ ʘʙʦ ʝʢʦʥʦʤʥʠʭ ʧʦʢʫʧʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽʥʽʮʽʘʪʠʚ. 

ʅʘʧʨʠʢʣʘʜ, ʧʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ, ʧʦʢʨʘʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʩʤʽʪʪʻʚʠʭ ʢʦʥʪʝʡʥʝʨʽʚ, 

ʟʙʽʣʴʰʝʥʥʷ ʟʙʦʨʫ ʧʦʥʦʰʝʥʦʛʦ ʪʝʢʩʪʠʣʶ ʪʘ ʦʜʷʛʫ, ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʠ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʘʢʨʝʜʠʪʘʮʽʾ ʜʣʷ ʙʣʘʛʦʜʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ 

ʧʝʨʝʨʦʙʢʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʽʮʥʠʭ ʽ ʜʦʚʛʦʚʽʯʥʠʭ ʜʠʟʘʡʥʽʚ ï ʮʝ ʚʩʝ ʤʦʞʣʠʚʽ 

ʩʪʨʘʪʝʛʽʾ. 
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ɸʇʉɸʁʂʃɯʅɻ ʊɽʍʅʆʃʆɻɯɰ ɺ ɯʅɼʋʉʊʈɯɰ ʄʆɼʀ 

ʄ.ɻ. ʍʆʈʆʃʆɺɸ, ɸ.ɯ. ɹɸɹʀʏ, ɺ.ʇ. ʂɽʈʅɽʐ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
 

ʊʝʨʤʽʥ ñʘʧʩʘʡʢʣʽʥʛò ʤʘʻ ʘʥʛʣʽʡʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ (upcycling ð ʚʪʦʨʠʥʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ) ʽ ʦʟʥʘʯʘʻ ʪʚʦʨʯʝ ʧʝʨʝʚʪʽʣʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʭʦʜʽʚ ʫ ʚʠʪʚʦʨʠ 

ʤʠʩʪʝʮʪʚʘ, ʧʦʙʫʪʦʚʽ ʚʠʨʦʙʠ, ʦʜʷʛ, ʘʢʩʝʩʫʘʨʠ ʪʦʱʦ. ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʘ ʪʘʢʠʤ ʰʣʷʭʦʤ ʨʽʯ ʧʝʨʝʚʝʨʰʫʻ ʩʚʦʾʤʠ ʷʢʦʩʪʷʤʠ (ʷʢ 

ʝʩʪʝʪʠʯʥʠʤʠ, ʪʘʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ) ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʫ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ, ʘʧʩʘʡʢʣʽʥʛ ʥʝ ʧʦʪʨʝʙʫʻ 

ʟʥʘʯʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ.  

ʇʨʘʢʪʠʢʘ ʧʝʨʝʨʦʙʢʠ ʩʪʘʨʠʭ ʨʝʯʝʡ ʥʝ ʤʘʻ ʧʝʚʥʦʾ ʜʘʪʠ ʚʠʥʘʭʦʜʫ, ʘ 

ʩʫʧʨʦʚʦʜʞʫʻ ʣʶʜʩʪʚʦ ʚʧʨʦʜʦʚʞ ʫʩʽʻʾ ʡʦʛʦ ʽʩʪʦʨʽʾ. ɯʨʦʥʽʷ ʚ ʪʦʤʫ, ʱʦ ʨʘʥʽʰʝ 

ʚʦʥʘ ʙʫʣʘ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʢʣʠʢʘʥʘ ʜʝʬʽʮʠʪʦʤ ʽ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʧʨʦʜʫʢʮʽʾ, ʘ 

ʩʴʦʛʦʜʥʽ ʥʘʚʧʘʢʠ ʧʦʧʫʣʷʨʥʘ ʯʝʨʝʟ ʥʘʜʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʯʝʡ ʫ ʧʦʙʫʪʽ ʪʘ 

ʚʽʜʭʦʜʽʚ. 

ɼʦʩʣʽʜʠʚʰʠ ʽʩʪʦʨʽʶ ʚʠʥʠʢʥʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʘʧʩʘʡʢʣʽʥʛʫ, ʷʢ ʷʚʠʱʘ ʫ 

ʩʫʩʧʽʣʴʩʪʚʽ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʫ ʨʽʟʥʽ ʯʘʩʠ ʪʘ ʝʧʦʭʠ ʣʶʜʩʪʚʦ 

ʩʪʠʢʘʣʦʩʷ ʟ ʥʠʤ ʨʝʤʦʥʪʫʶʯʠ ʽ ʨʝʩʪʘʚʨʫʶʯʠ ʨʽʟʥʽ ʨʝʯʽ. ɿ ʯʘʩʦʤ ʙʫʣʦ 

ʚʠʥʘʡʜʝʥʦ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʨʝʤʦʥʪʫ, ʨʝʩʪʘʚʨʘʮʽʾ ʪʘ ʦʥʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, 

ʩʘʤʝ ʪʦʜʽ ʘʧʩʘʡʢʣʽʥʛ ʫʚʽʡʰʦʚ ʫ ʩʚʽʪ ʷʢ ʥʘʧʨʷʤ ʽ ʩʪʘʚ ʝʢʦʣʦʛʽʯʥʦʶ ʧʨʘʢʪʠʢʦʶ. 

ɸʧʩʘʡʢʣʽʥʛ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚ ʷʧʦʥʩʴʢʽʡ ʢʫʣʴʪʫʨʽ, ʜʝ ʟʜʘʚʥʘ 

ʧʨʘʢʪʠʢʫʶʪʴ ʂʽʥʮʫʛʽ, ʤʠʩʪʝʮʪʚʦ ʨʝʤʦʥʪʫ ʟʣʘʤʘʥʦʾ ʢʝʨʘʤʽʢʠ ʰʣʷʭʦʤ 

ʣʘʛʦʜʞʝʥʥʷ ʜʽʣʷʥʦʢ ʟʣʘʤʫ ʣʘʢʦʤ, ʟʤʽʰʘʥʠʤ ʽʟ ʧʦʨʦʰʢʦʚʠʤ ʟʦʣʦʪʦʤ. ʊʘʢ 

ʩʘʤʦ ʷʢ ʽ ʚ ʢʫʣʴʪʫʨʽ ʘʤʽʰʽʚ, ʜʝ ʪʨʘʜʠʮʽʡʥʫ ʢʦʚʜʨʫ ʩʪʚʦʨʶʶʪʴ ʰʣʷʭʦʤ 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʨʷʪʦʚʘʥʦʾ ʪʢʘʥʠʥʠ. 

ʇʽʜ ʯʘʩ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʧʽʩʣʷ ʦʛʦʣʦʰʝʥʥʷ ʥʦʨʤʫʚʘʥʥʷ ʦʜʷʛʫ ʫ 

1943 ʨʦʮʽ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʽʥʬʦʨʤʘʮʽʾ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʙʫʣʘ ʟʘʧʫʱʝʥʘ ʢʘʤʧʘʥʽʷ 

çɿʨʦʙʠʪʠ ʪʘ ʚʽʜʨʝʤʦʥʪʫʚʘʪʠè, ʱʦ ʟʘʦʭʦʯʫʚʘʣʦ ʛʨʦʤʘʜʷʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʟʘʧʘʩʠ ʦʜʷʛʫ ʜʦʚʰʝ. ɹʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʧʦʨʘʜʠ ʪʘ ʤʝʪʦʜʠʢʠ ʷʢ ʟʨʦʙʠʪʠ ʪʘʢ, ʱʦʙ 

ʦʜʷʛ ʩʣʫʞʠʚ ʜʦʚʰʝ: ʷʢ ʡʦʛʦ ʧʨʘʪʠ, ʷʢ ʟʘʧʦʙʽʛʪʠ ʧʦʰʢʦʜʞʝʥʥʶ ʤʽʣʣʶ 

ʚʦʚʥʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʷʢ ʟʙʝʨʽʛʘʪʠ ʚʟʫʪʪʷ.  

ɿ ʯʘʩʦʤ ʟʜʘʪʥʽʩʪʴ ʨʝʤʦʥʪʫʚʘʪʠ, ʧʝʨʝʨʦʙʣʷʪʠ ʪʘ ʚʠʛʦʪʦʚʣʷʪʠ ʦʜʷʛ ʟ ʥʫʣʷ 

ʩʪʘʚʘʣʘ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ. ʇʦʩʪʘʯʘʥʥʷ ʩʪʘʣʦ ʥʘʩʪʽʣʴʢʠ ʜʝʬʽʮʠʪʥʠʤ, ʱʦ 

ʞʽʥʢʠ ʥʝ ʤʦʛʣʠ ʢʫʧʫʚʘʪʠ ʪʢʘʥʠʥʠ ʽ ʟʤʫʰʝʥʽ ʙʫʣʠ ʚʜʘʚʘʪʠʩʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʤʘʰʥʴʦʛʦ ʪʝʢʩʪʠʣʶ, ʪʘʢʦʛʦ ʷʢ ʰʪʦʨʠ ʪʘ ʩʢʘʪʝʨʪʠʥʠ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʦʜʷʛʫ. ʄʘʪʝʨʽʘʣ ʜʣʷ ʟʘʪʝʤʥʝʥʥʷ ʚʽʢʦʥ ʘ ʪʘʢʦʞ ʧʘʨʘʰʫʪʥʠʡ ʰʦʚʢ ʽʥʦʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʙʽʣʠʟʥʠ, ʥʽʯʥʠʭ ʩʦʨʦʯʦʢ ʽ ʚʝʩʽʣʴʥʠʭ ʩʫʢʦʥʴ. 

ʋ 1950-ʭ ʨʦʢʘʭ ʟôʷʚʠʚʩʷ ʥʘʧʨʷʤ ʩʤʽʪʪʻʚʦʛʦ ʤʠʩʪʝʮʪʚʘ. ʅʘʟʚʘ çjunk artè 

ʙʫʣʘ ʚʚʝʜʝʥʘ ʙʨʠʪʘʥʩʴʢʠʤ ʤʠʩʪʝʮʪʚʦʟʥʘʚʮʝʤ ʃʦʫʨʝʥʩʦʤ ɸʣʣʦʚʝʻʤ ʜʣʷ ʦʧʠʩʫ 

ʤʠʩʪʝʮʪʚʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟ ʤʝʪʘʣʦʙʨʫʭʪʫ, ʟʣʘʤʘʥʠʭ ʤʘʰʠʥ, ʜʝʨʝʚʠʥʠ ʯʠ 

ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʚʘʞʘʣʠʩʷ ʚʽʜʭʦʜʘʤʠ. ɺ ʮʝʡ ʯʘʩ ʘʧʩʘʡʢʣʽʥʛ ʩʪʘʚ 

ʧʦʧʫʣʷʨʥʠʤ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʤʦʜʥʠʭ 

ʨʝʯʝʡ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʫʙʢʫʣʴʪʫʨʠ ʭʽʧʽ. 
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ɸʧʩʘʡʢʣʽʥʛ ʘʙʦ çʢʘʩʪʦʤʽʟʘʮʽʷè ʟʥʦʚʫ ʩʪʘʚ ʧʦʧʫʣʷʨʥʠʤ ʥʘʧʨʠʢʽʥʮʽ 1980-ʭ ʽ 

ʥʘʧʦʯʘʪʢʫ 1990-ʭ ʨʦʢʽʚ, ʢʦʣʠ ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ ʟʽʪʢʥʫʣʘʩʷ ʟ ʚʝʣʠʢʦʶ 

ʨʝʮʝʩʽʻʶ. ʇʽʜʣʽʪʢʠ, ʷʢʽ ʙʫʣʠ ʟʘʭʦʧʣʝʥʽ ʤʦʜʦʶ, ʚʠʨʘʞʘʣʠ ʩʚʦʶ ʽʜʝʥʪʠʯʥʽʩʪʴ, 

ʧʝʨʝʨʦʙʣʷʶʯʠ, ʜʝʢʦʥʩʪʨʫʶʶʯʠ ʪʘ ʢʘʩʪʦʤʽʟʫʶʯʠ ʦʜʷʛ, ʷʢʠʡ ʧʝʨʝʜʘʚʘʚʩʷ ʚʽʜ 

ʾʭʥʽʭ ʩʪʘʨʰʠʭ ʨʦʜʠʯʽʚ. 

ʃʠʰʝ ʚ 1990-ʭ ʨʦʢʘʭ ʘʧʩʘʡʢʣʽʥʛ ʧʨʦʜʫʢʪʽʚ ʙʫʚ ʚʠʟʥʘʥʠʡ ʝʢʦʣʦʛʽʯʥʦʶ 

ʧʨʘʢʪʠʢʦʶ. ɽʢʦʣʦʛʠ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʘʢʪʠʚʽʩʪʠ ʧʦʯʘʣʠ ʚʠʟʥʘʚʘʪʠ ʚʧʣʠʚ 

ʚʽʜʭʦʜʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʧʦʯʘʣʠ ʧʨʦʩʫʚʘʪʠ ʘʧʩʘʡʢʣʽʥʛ ʷʢ 

ʩʧʦʩʽʙ ʟʤʝʥʰʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʆʩʢʽʣʴʢʠ ʚʩʝ ʙʽʣʴʰʝ ʣʶʜʝʡ ʩʪʘʶʪʴ ʦʙʽʟʥʘʥʠʤʠ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʧʣʘʥʝʪʠ ʪʘ ʩʪʘʶʪʴ ʥʘ ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʧʩʘʡʢʣʽʥʛ ʥʘʙʫʚ 

ʧʦʧʫʣʷʨʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʬʽʥʘʥʩʦʚʦʾ ʢʘʪʘʩʪʨʦʬʠ 2008 ʨʦʢʫ, ʽ ʧʨʦʜʦʚʞʫʻ 

ʨʦʟʚʠʚʘʪʠʩʷ ʰʠʨʦʢʠʤʠ ʪʝʤʧʘʤʠ ʩʴʦʛʦʜʥʽ. 

ʆʪʞʝ, ʪʝʭʥʦʣʦʛʽʾ  ʘʧʩʘʡʢʣʽʥʛ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʧʝʨʝʨʦʙʮʽ 

ʩʤʽʪʪʷ, ʧʣʘʩʪʠʢʫ, ʪʝʢʩʪʠʣʶ, ʜʝʨʝʚʠʥʠ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʛʦʪʦʚʣʷʶʯʠ ʟ 

ʥʠʭ ʥʦʚʽ ʚʠʨʦʙʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ  ʘʧʩʘʡʢʣʽʥʛ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʛʦʪʦʚʠʭ ʚʞʠʚʘʥʠʭ ʚʠʨʦʙʽʚ  ʧʝʨʝʪʚʦʨʶʶʯʠ ʾʭ 

ʥʘ ʰʝʜʝʚʨʠ ʰʣʷʭʦʤ ʨʝʤʦʥʪʫ, ʨʝʩʪʘʚʨʘʮʽʾ, ʦʥʦʚʣʝʥʥʷ, ʢʘʩʪʦʤʽʟʘʮʽʾ. 
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ʋɼʂ 687.1    

ɺʇʃʀɺ ʆɼʗɻʋ ʅɸ ʉɸʄʆʆʎɯʅʂʋ ʆʉʆɹʀʉʊʆʉʊɯ  

ʂ.ɯ. ɸʅɼʈʆʑʋʂ, ʄ.ʃ. ʈʗɹʏʀʂʆɺ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈʷʜ ʘʚʪʦʨʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʦʮʝʩʠ ʚʧʣʠʚʫ ʦʜʷʛʫ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʽ, 

ʢʦʛʥʽʪʠʚʥʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽ ʧʨʦʮʝʩʠ ʣʶʜʠʥʠ [1-3]. ɰʭʥʽ ʚʠʩʥʦʚʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʧʝʚʥʽ ʚʠʜʠ ʦʜʷʛʫ ʪʘ ʧʦʟʠʪʠʚʥʽ ʜʫʤʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ, ʤʘʶʪʴ ʚʝʣʠʢʫ 

ʢʦʨʠʩʪʴ ʜʣʷ ʜʦʙʨʦʙʫʪʫ ʪʘ ʟʘʛʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʶʜʠʥʠ. ʇʨʦʪʝ ʥʝʚʽʜʦʤʦ, 

ʷʢ ʚʠʢʣʠʢʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ [4] ʚʚʝʜʝʥʦ ʪʝʨʤʽʥ çʦʜʷʛʥʝʥʝ ʧʽʟʥʘʥʥʷè, ʱʦʙ ʦʧʠʩʘʪʠ 

ʚʧʣʠʚ ʦʜʷʛʫ ʥʘ ʪʝ, ʱʦ ʤʠ ʜʫʤʘʻʤʦ, ʚʽʜʯʫʚʘʻʤʦ ʪʘ ʜʽʻʤʦ. ʍʦʨʦʰʠʤ ʩʧʦʩʦʙʦʤ 

ʧʦʷʩʥʠʪʠ ʮʶ ʪʝʦʨʽʶ ʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʥʘʣʦʛʽʶ: çʆʜʷʛ ʤʦʞʝ ʟʨʦʙʠʪʠ ʣʶʜʠʥʫ, 

ʘʣʝ ʢʦʩʪʶʤʠ ʬʦʨʤʫʶʪʴ ʭʘʨʘʢʪʝʨè [5]  . ʎʽʢʘʚʠʤ ʽ ʧʦʰʠʨʝʥʠʤ ʷʚʠʱʝʤ ʚ 

ʘʢʪʦʨʩʴʢʽʡ ʤʘʡʩʪʝʨʥʦʩʪʽ ʻ ʪʝ, ʷʢ ʧʨʦʬʝʩʽʡʥʽ ʘʢʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʚʥʠʡ 

ʦʜʷʛ, ʱʦʙ ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʩʚʦʾʭ ʛʝʨʦʾʚ, ʥʘʚʽʪʴ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫ. 

ʌʫʥʢʮʽʾ ʦʜʷʛʫ ʟ ʯʘʩʦʤ ʟʤʽʥʠʣʠʩʷ, ʚʠʡʰʦʚʰʠ ʟʘ ʨʘʤʢʠ ʩʚʦʛʦ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ð ʧʨʦʩʪʦ ʧʨʠʢʨʠʚʘʪʠ ʥʘʰʝ ʪʽʣʦ, ʱʦʙ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʩʘʤʦʦʮʽʥʢʘ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʮʷ ʟʤʽʥʘ ʧʦʩʠʣʠʣʘʩʷ ʫ ʬʝʦʜʘʣʴʥʦ-ʫʧʦʨʷʜʢʦʚʘʥʠʭ 

ʩʫʩʧʽʣʴʩʪʚʘʭ, ʜʝ ʭʘʨʘʢʪʝʨʥʠʡ ʦʜʷʛ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʩʦʮʽʘʣʴʥʠʭ ʢʣʘʩʽʚ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʧʨʘʛʥʝʥʥʷ ʥʘʣʝʞʘʪʠ ʜʦ ʩʦʮʽʘʣʴʥʠʭ ʝʣʽʪ 

ʧʽʜʞʠʚʣʶʚʘʣʦʩʷ ʤʦʜʦʶ. 

ʉʫʩʧʽʣʴʩʪʚʦ ʪʘ ʽʥʜʫʩʪʨʽʷ ʤʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʡ ʜʦʩʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʷʛ, ʱʦʙ ʩʧʦʪʚʦʨʠʪʠ ʚʥʫʪʨʽʰʥʽʡ ʛʦʣʦʩ ʞʽʥʦʢ ʱʦʜʦ ʩʚʦʛʦ 

ʪʽʣʘ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʪʷʛʦʤ ʽʩʪʦʨʽʾ ʨʝʢʣʘʤʠ 

çʽʜʝʘʣʴʥʘè ʞʽʥʢʘ ʧʨʠʡʤʘʣʘ ʢʽʣʴʢʘ ʬʦʨʤ, ʢʦʣʠ ʤʘʨʢʝʪʦʣʦʛʠ ʟʘʦʭʦʯʫʚʘʣʠ 

ʞʽʥʦʢ ʢʫʧʫʚʘʪʠ ʧʨʦʜʫʢʪ ʯʠ ʧʦʩʣʫʛʫ, ʱʦʙ ʧʦʜʦʣʘʪʠ ʧʨʽʨʚʫ ʤʽʞ ʥʠʤʠ ʪʘ 

ʽʜʝʘʣʴʥʦʶ ʞʽʥʢʦʶ, ʷʢʫ ʦʯʽʢʫʻ ʚʽʜ ʥʠʭ ʩʫʩʧʽʣʴʩʪʚʦ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʢʣʘʤʦʜʘʚʮʽ 

ʭʦʯʫʪʴ, ʱʦʙ ʞʽʥʢʠ ʚʽʜʯʫʚʘʣʠ ʩʘʤʦʩʚʽʜʦʤʽʩʪʴ, ʚʦʥʠ ʩʪʘʶʪʴ ʥʘʡʢʨʘʱʠʤʠ 

ʢʣʽʻʥʪʘʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʤʦʜʥʠʭ ʙʨʝʥʜʽʚ. 

ʊʝʦʨʽʷ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʫʣʶʙʣʝʥʠʡ ʦʜʷʛ ʤʦʞʝ ʩʧʦʥʫʢʘʪʠ 

ʣʶʜʠʥʫ ʜʽʷʪʠ ʪʘʢ, ʷʢ ʚʦʥʘ ʭʦʯʝ, ʚʠʢʣʠʢʘʶʯʠ ʷʢʦʩʪʽ, ʷʢʽ ʧʨʠʚʝʜʫʪʴ ʾʾ ʪʫʜʠ, 

ʷʢʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʜʚʘ ʧʨʠʧʫʱʝʥʥʷ: ʦʜʷʛ ʤʘʻ ʩʠʤʚʦʣʽʯʥʝ ʟʥʘʯʝʥʥʷ, 

ʘʩʦʮʽʡʦʚʘʥʝ ʟ ʥʠʤ, ʽ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʬʽʟʠʯʥʠʡ ʜʦʩʚʽʜ ʥʦʩʠʪʠ ʪʘʢʠʡ ʦʜʷʛ. 

ʎʽ ʧʨʠʧʫʱʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ, ʟʛʽʜʥʦ ʟ ʪʝʦʨʽʻʶ ʚʪʽʣʝʥʦʛʦ 

ʧʽʟʥʘʥʥʷ, ʪʽʣʦ ʥʝ ʣʠʰʝ ʧʦʚôʷʟʘʥʝ ʟ ʨʦʟʫʤʦʤ, ʘʣʝ ʡ ʚʧʣʠʚʘʻ ʥʘ ʥʴʦʛʦ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʣʘʥ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʥʝʟʘʣʝʞʥʦʶ ʟʤʽʥʥʦʶ, ʪʦʙʪʦ 

ʦʜʷʛʦʤ, ʽ ʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ, ʪʦʙʪʦ ʚʥʫʪʨʽʰʥʽʤ ʛʦʣʦʩʦʤ ʽ ʩʘʤʦʦʮʽʥʢʦʶ 

ʫʯʘʩʥʠʢʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʫʧʦʜʦʙʘʥʴ ʫʯʘʩʥʠʢʘ ʦʜʷʛ ʧʦʜʽʣʷʚʩʷ ʥʘ çʭʦʨʦʰʠʡè ʽ çʧʦʛʘʥʠʡè. 

ʇʨʠʨʦʜʥʦ, ʫ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʩʘʤʦʦʮʽʥʢʘ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʪʘʢʦʞ ʾʭʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʽʡ ʦʜʷʛ ʜʣʷ 

ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʯʠ ʥʽ, ʱʦ ʨʦʙʠʪʴ ʮʽ ʜʚʽ ʟʤʽʥʥʽ ʫʧʝʨʝʜʞʝʥʥʷ ʟʤʽʰʘʥʠʤʠ. ʑʦʙ 
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ʟʤʝʥʰʠʪʠ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʚʥʫʪʨʽʰʥʶ ʚʘʣʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʯʘʩʥʠʢʠ 

ʟʘʧʦʚʥʠʣʠ ʜʚʽ ʘʥʢʝʪʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʷʛʫ ʜʣʷ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʪʘ ʾʭʥʴʦʶ 

ʩʘʤʦʦʮʽʥʢʘ 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʪʝʩʪʫʚʘʥʥʷ ʫʯʘʩʥʠʢʠ ʧʦʚʠʥʥʽ ʙʫʣʠ ʟʘʧʦʚʥʠʪʠ ʬʦʨʤʫ 

ʟʛʦʜʠ, ʷʢʱʦ ʚʦʥʠ ʙʘʞʘʶʪʴ ʧʨʦʜʦʚʞʠʪʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʤʝʪʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʡʪʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. 

ʇʦʪʽʤ ʫʯʘʩʥʠʢʽʚ ʧʦʧʨʦʩʠʣʠ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʪʨʠ ʘʥʢʝʪʠ. ʇʝʨʰʠʤ ʙʫʣʦ 

ʜʝʤʦʛʨʘʬʽʯʥʝ ʦʧʠʪʫʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʦʧʠʪʫʚʘʥʥʷ ʟ ʧôʷʪʠ ʧʫʥʢʪʽʚ ʧʨʦ ʚʧʣʠʚ 

ʦʜʷʛʫ ʥʘ ʾʭ ʱʦʜʝʥʥʝ, ʽ, ʥʘʨʝʰʪʽ, ʘʥʢʝʪʘ, ʷʢʘ ʚʠʤʽʨʶʚʘʣʘ ʩʪʘʥ ʾʭʥʴʦʾ 

ʩʘʤʦʦʮʽʥʢʠ; ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʦʩʪʘʥʥʴʦʛʦ ʪʝʩʪʫ ʙʫʣʠ ʥʘʟʚʘʥʽ çʧʦʧʝʨʝʜʥʴʦʶ 

ʩʘʤʦʦʮʽʥʢʦʶè, ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʦʮʽʥʢʠ ʩʘʤʦʦʮʽʥʢʠ ʧʝʨʝʜ ʟʘʚʜʘʥʥʷʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʊʨʝʪʽʡ ʢʨʦʢ ʚʢʣʶʯʘʚ ʧʦʢʘʟ ʫʯʘʩʥʠʢʘʤ ʧôʷʪʠ ʦʙʨʘʟʽʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ 

ʦʜʷʛʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ. ʊʠʭ, ʭʪʦ ʥʝ ʥʘʟʚʘʚ ʩʝʙʝ ʯʦʣʦʚʽʢʦʤ ʯʠ ʞʽʥʢʦʶ, 

ʟʘʧʠʪʘʣʠ, ʯʠ ʭʦʯʫʪʴ ʚʦʥʠ ʧʦʙʘʯʠʪʠ ʚʙʨʘʥʥʷ ʚ ʞʽʥʦʯʦʤʫ ʯʠ ʯʦʣʦʚʽʯʦʤʫ ʪʽʣʽ. 

ʇʽʩʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʩʪʠʤʫʣʽʚ ʫʯʘʩʥʠʢʽʚ ʧʦʧʨʦʩʠʣʠ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ ʘʙʦ 

ʥʘʡʛʽʨʰʠʡ ʦʜʷʛ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʥʦʩʽʥʥʷ. 

ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʙʫʣʦ ʜʦʢʘʟʽʚ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʘʣʝ ʮʝ ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʤʝʪʦʜʦʣʦʛʽʾ. ʑʦʙ ʧʦʷʩʥʠʪʠ, ʦʜʥʠʤ ʽʟ 

ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʧʽʟʥʘʥʥʷ ʦʜʷʛʫ, ʻ ʬʽʟʠʯʥʠʡ 

ʜʦʩʚʽʜ ʡʦʛʦ ʥʦʩʽʥʥʷ, ʷʢʠʡ ʥʝ ʦʮʽʥʶʚʘʚʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʽ, ʦʩʢʽʣʴʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʚʩʷ ʚʠʢʣʶʯʥʦ ʚ ɯʥʪʝʨʥʝʪʽ. 

ʈʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʦʜʷʛ ʚʧʣʠʚʘʻ ʥʘ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ, ʥʘʧʨʠʢʣʘʜ 

ʥʘ ʾʾ ʚʥʫʪʨʽʰʥʽʡ ʛʦʣʦʩ ʽ ʩʘʤʦʦʮʽʥʢʫ, ʙʫʣʦ ʛʦʣʦʚʥʦʶ ʪʝʤʦʶ ʧʦʪʦʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʪʝ, ʷʢ ʣʶʜʠʥʘ ʧʦʚʦʜʠʪʴʩʷ ʪʘ 

ʚʟʘʻʤʦʜʽʻ ʟ ʦʪʦʯʝʥʥʷʤ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʠʨʠʣʦ ʦʙʣʘʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʘ 

ʜʦʩʽ ʚ ʦʩʥʦʚʥʦʤʫ ʥʝʚʽʜʦʤʘ, ʘ ʩʘʤʝ, ʱʦ ʣʶʜʠ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ, ʱʦʙ ʚʠʢʣʠʢʘʪʠ 

ʘʙʦ ʟʘʧʦʙʽʛʪʠ ʧʦʟʠʪʠʚʥʠʤ ʽ ʥʝʛʘʪʠʚʥʠʤ ʚʥʫʪʨʽʰʥʽʤ ʛʦʣʦʩʦʤ.  
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ʋɼʂ 687.1    

ɺʇʃʀɺ 3D ɼʀɿɸʁʅʋ ʅɸ ʇʈʆʎɽʉ ʉʊɺʆʈɽʅʅʗ ʅʆɺʀʍ ɺʀʈʆɹɯɺ 

ʆ. ɺ. ʂɸɻɸʅ, ʄ. ʃ. ʈʗɹʏʀʂʆɺ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʫʩʧʽʰʥʦʾ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʥʦʚʠʭ 
ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (NPD) ʫ 
ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʷʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʦʶ. ʏʘʩʪʢʘ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ 
ʟʘʟʥʘʶʪʴ ʥʝʚʜʘʯʽ ʧʽʩʣʷ ʚʠʭʦʜʫ ʥʘ ʨʠʥʦʢ, ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 40 ʚʽʜʩʦʪʢʽʚ, 
ʟʘʣʠʰʘʶʯʠʩʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ, ʽ, ʦʪʞʝ, ʙʘʛʘʪʦ ʧʨʦʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 
ʧʨʦʜʫʢʪʽʚ ʥʝ ʜʦʩʷʛʘʶʪʴ ʮʽʣʴʦʚʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʩʪʦʩʫʻʪʴʩʷ ʰʠʨʦʢʦʛʦ 
ʩʧʝʢʪʨʫ ʜʽʡ ʽ ʨʽʰʝʥʴ; ʙʫʣʦ ʚʠʚʯʝʥʦ ʪʘʢ ʩʘʤʦ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʬʘʢʪʦʨʽʚ 
ʫʩʧʽʭʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʟʨʦʙʦʢ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʬʘʢʪʦʨʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 
ʪʝʭʥʦʣʦʛʽʷʤʠ, ʣʶʜʴʤʠ, ʧʨʦʜʫʢʪʘʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ. ʄʠ ʟʦʩʝʨʝʜʞʫʻʤʦʩʷ ʥʘ 
ʧʝʨʝʪʠʥʽ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 
ʧʨʦʜʫʢʪʽʚ. ɿʦʢʨʝʤʘ, ʤʠ ʜʦʩʣʽʜʞʫʻʤʦ ʚʧʣʠʚ ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
3D-ʜʠʟʘʡʥʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʰʣʷʭʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʬʽʟʠʯʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ. 

ʇʦʪʦʯʥʘ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 3D-ʜʠʟʘʡʥʫ ʥʘ ʧʨʦʮʝʩ 
ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʨʦʙʥʠʯʦʾ ʢʦʤʧʘʥʽʾ. ɹʝʟʫʤʦʚʥʦ, ʜʣʷ ʪʦʛʦ, ʱʦʙ 
ʦʪʨʠʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʮʝʡ ʧʨʦʮʝʩ ʽ 
ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʠʢʽʚ, ʚʢʨʘʡ ʚʘʞʣʠʚʦ, ʱʦʙ ʢʨʦʢʠ, ʷʢʽ 
ʥʝʦʙʭʽʜʥʦ ʚʞʠʪʠ, ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʫʤʦʚʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʨʦʙʢʫ 
ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʦʞ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʜʦ ʫʚʘʛʠ.  

3D-ʪʝʭʥʦʣʦʛʽʷ (ʨʠʩ.1) ʧʝʨʝʥʦʩʠʪʴ ʩʠʤʫʣʷʮʽʾ ʟ ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ ʫ 
ʚʽʨʪʫʘʣʴʥʠʡ, ʜʦʧʦʤʘʛʘʶʯʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʜʷʛʫ. ʊʦʜʽ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 
ʻ ʧʝʨʝʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʝʬʝʢʪʠʚʥʠʡ ʽ 
ʧʨʠʙʫʪʢʦʚʠʡ ʧʨʦʮʝʩ. ʂʣʶʯ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ 
ʩʪʚʦʨʝʥʥʷ ʦʜʷʛʫ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʪʠʤ, ʷʢ ʥʘ ʥʠʭ ʚʧʣʠʚʘʻ 3D-ʜʠʟʘʡʥ, ʷʢ 
ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ ʨʘʥʽʰʝ. 

 
ʈʠʩ.1. ʇʦʚʝʨʭʥʷ ʪʽʣʘ ʣʶʜʠʥʠ, ʦʜʝʨʞʘʥʘ ʤʝʪʦʜʘʤʠ 3D ʩʢʘʥʫʚʘʥʥʷ 

 

ʈʦʙʦʪʘ ʥʘ ʨʠʥʢʫ ʨʦʟʢʦʰʽ ʚʞʝ ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʾ ʫʚʘʛʠ ʜʦ ʥʘʷʚʥʦʩʪʽ 
ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʊʦʤʫ, ʢʦʣʠ ʩʪʘʥʜʘʨʪʠ ʚʞʝ ʥʘʜʟʚʠʯʘʡʥʽ, 
ʧʦʢʨʘʱʫʚʘʪʠ ʾʭ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʫ ʮʴʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 
ʚʠʧʘʜʢʫ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʘʤʘ ʧʦ ʩʦʙʽ ʪʝʭʥʦʣʦʛʽʷ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟ ʪʦʯʢʠ ʟʦʨʫ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ.  

ʊʝʭʥʦʣʦʛʽʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʽʣʴʢʘ ʨʘʟʽʚ ʥʘʟʠʚʘʣʠ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠʩʢʦʨʝʥʥʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʎʷ ʧʝʨʝʜʫʤʦʚʘ 
ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʦʜʥʫ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʛʘʣʫʟʽ: ʯʘʩ. ʋ ʨʝʟʫʣʴʪʘʪʽ 
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ʰʚʠʜʢʽʩʪʴ ʚʠʭʦʜʫ ʥʘ ʨʠʥʦʢ ʟʚʦʜʠʪʴʩʷ ʜʦ ʜʚʦʭ ʨʽʟʥʠʭ ʬʦʨʤ: 1. ʇʦʪʨʽʙʥʦ 
ʤʝʥʰʝ ʧʨʦʪʦʪʠʧʽʚ. ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʪʦʪʠʧʽʚ ʟʤʝʥʰʫʻʪʴʩʷ, 
ʧʨʠʨʦʜʥʦ, ʱʦ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʙʫʜʝ ʢʦʨʦʪʰʠʤ, ʘ ʦʪʞʝ, ʯʘʩ 
ʚʠʢʦʥʘʥʥʷ ʩʢʦʨʦʪʠʪʴʩʷ. ʄʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʝʪʘʧʽ, ʜʝ 
ʢʝʨʫʻʪʴʩʷ 3D, ʻ ʧʨʠʩʢʦʨʝʥʥʷ. 2. ʂʨʘʱʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʧʨʠʤʽʪʢʠ ʪʘ 
ʩʪʠʣʶʚʘʥʥʷ 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʚʽʨʪʫʘʣʴʥʦʛʦ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʪʝʨʤʽʥʘʭ ʯʘʩʫ ʙʫʣʦ ʦʮʽʥʝʥʦ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. 
ʈʝʟʫʣʴʪʘʪʠ ʥʘ ʨʠʩ. 2 ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 1 = ʜʫʞʝ ʧʦʛʘʥʦ ʜʦ 10 = 
ʚʽʜʤʽʥʥʦ. 
 

 
ʈʠʩ.2. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ 3D ʧʨʦʝʢʪʫʚʘʥʥʷ 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʽʩʥʫʻ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 
ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʯʘʩʦʤ. ʊʠʤ ʥʝ ʤʝʥʰ, ʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 
ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ ʧʨʦʜʫʢʪ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ, ʥʽʞ ʧʨʦʩʪʽʰʠʡ 
(ʯʘʩ ʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʜʠʟʘʡʥʫ 
ʦʮʽʥʶʻʪʴʩʷ ʣʠʰʝ 5 ʟ 10). ʅʘʩʧʨʘʚʜʽ ʦʩʥʦʚʥʠʡ ʧʨʦʜʫʢʪ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʽ 
ʽʥʦʜʽ ʤʦʞʝ ʩʪʘʪʠʩʷ, ʱʦ ʧʨʦʮʝʩ ʥʘʩʪʽʣʴʢʠ ʧʨʦʩʪʠʡ ʽ ʥʘʩʪʽʣʴʢʠ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ 
ʩʪʨʫʢʪʫʨʫ ʬʽʨʤʠ, ʱʦ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʜʠʟʘʡʥʦʤ ʫ 3D. ɼʣʷ 
ʩʢʣʘʜʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʪʘʣʽ ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʽ, ʦʪʞʝ, ʮʝʡ 
ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʥʦʚʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 
ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʠ ʮʠʭ ʧʝʨʝʜʫʤʦʚʻ ʪʝ, ʱʦ ʫ ʩʠʩʪʝʤʽ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ 
ʜʝʪʘʣʝʡ, ʽ, ʦʪʞʝ, ʚ ʩʠʩʪʝʤʫ ʚʚʦʜʠʪʴʩʷ ʙʽʣʴʰʝ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘ ʧʦʪʨʝʙʫʻ 
ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʻ ʚʘʞʯʠʤ, ʘ ʦʪʞʝ, 
ʩʠʩʪʝʤʘ ʩʪʘʻ ʧʦʚʽʣʴʥʽʰʦʶ. ʅʘʚʧʘʢʠ, ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʻ ʚʠʩʦʢʫ 
ʢʨʠʚʫ ʥʘʚʯʘʥʥʷ, ʽ ʟ ʯʘʩʦʤ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʞʝ ʙʫʪʠ ʢʨʘʱʦʶ, 
ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʠʡ ʜʣʷ ʩʢʣʘʜʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʜʝ ʥʘ ʾʭ 
ʨʦʟʨʦʙʢʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʜʫʞʝ ʙʘʛʘʪʦ ʯʘʩʫ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʢʦʣʠ ʚ ʩʠʩʪʝʤʫ ʜʦʜʘʶʪʴʩʷ ʥʝʚʝʣʠʢʽ ʢʦʨʠʛʫʚʘʥʥʷ ʪʘ 
ʽʥʬʦʨʤʘʮʽʷ, ʪʝʭʥʦʣʦʛʽʷ ʷʚʥʦ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʟʘʙʝʟʧʝʯʫʶʯʠ 
ʥʘʜʟʚʠʯʘʡʥʫ ʝʢʦʥʦʤʽʶ ʯʘʩʫ. ʄʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʧʝʨʝʛʣʷʜʫ ʪʘ ʟʤʽʥʠ 
ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʝʥʰ ʞʦʨʩʪʢʫ ʩʪʨʫʢʪʫʨʫ 
ʧʨʦʮʝʩʫ. ʅʘʩʧʨʘʚʜʽ ʚʽʜʨʘʟʫ ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʢʽʣʴʢʽʩʪʴ 
ʽʪʝʨʘʮʽʡ ʜʠʟʘʡʥʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 
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ʋɼʂ 687:797.5   

ʆɻʃʗɼ ʆʉʅʆɺʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ɼʃʗ ɺʀɻʆʊʆɺʃɽʅʅʗ  

ʇɸʈɸʐʋʊʅʆɻʆ ʈɸʅʎʗ FIRE 

ʅ. ʆ. ʂʆʃʗɼɸ, ʆ. ɸ. ɼɯʊʂʆɺʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʇʘʨʘʰʫʪʠʟʤ (ʘʙʦ ʩʢʘʡʜʘʡʚʠʥʛ ʚʽʜ ʘʥʛʣ. sky diving ï ʚ ʙʫʢʚʘʣʴʥʦʤʫ 
ʧʝʨʝʢʣʘʜʽ çʧʽʨʥʘʥʥʷ ʟ ʥʝʙʝʩè) ï ʦʜʠʥ ʟ ʚʠʜʽʚ ʘʚʽʘʮʽʡʥʦʛʦ ʩʧʦʨʪʫ, ʟʘʩʥʦʚʘʥʠʡ 
ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʨʘʰʫʪʽʚ. 

ʆʜʥʦʶ ʽʟ ʧʨʦʚʽʜʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʧʘʨʘʰʫʪʥʠʭ ʩʠʩʪʝʤ ʷʚʣʷʻʪʴʩʷ ʢʦʤʧʘʥʽʷ 
SWS (ʊʟʆɺ çʉʢʘʡ ɺʘʡʜ ʉʠʩʪʝʤʩè, ʤ. ʂʠʾʚ). ɼʣʷ ʰʚʠʜʢʦʛʦ ʪʘ 
ʙʝʟʧʝʨʝʰʢʦʜʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʨʘʰʫʪʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʨʦʙʣʷʻ ʢʦʤʧʘʥʽʷ 
SWS, ʘ ʪʘʢʦʞ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʧʘʨʘʰʫʪʥʠʭ ʩʪʨʠʙʢʽʚ 
ʥʘʚʯʘʣʴʥʦʛʦ ʮʝʥʪʨʫ SWS Skydive Academy, ʢʦʤʧʘʥʽʷ ʩʪʘʣʘ ʚʣʘʩʥʠʢʘʤʠ 
ʥʘʡʰʚʠʜʰʦʛʦ ʣʽʪʘʢʘ L-410 ʚ ʋʢʨʘʾʥʽ [1]. 

ɺʞʝ ʙʽʣʴʰʝ ʜʝʩʷʪʠ ʨʦʢʽʚ ʷʢ ʢʦʤʧʘʥʽʷ SWS ʟʘʧʫʩʪʠʣʘ ʚ ʩʝʨʽʡʥʝ 
ʚʠʨʦʙʥʠʮʪʚʦ ʧʘʨʘʰʫʪʥʠʡ ʨʘʥʝʮʴ Fire. ʋ ʢʦʥʩʪʨʫʢʮʽʾ ʨʘʥʮʷ ʚʠʢʦʨʠʩʪʘʥʦ 
ʥʘʡʩʫʯʘʩʥʽʰʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʜʫʞʝ ʟʨʫʯʥʠʡ, 
ʥʘʜʽʡʥʠʡ, ʜʦʚʛʦʚʽʯʥʠʡ, ʘ ʛʦʣʦʚʥʝ ʙʝʟʧʝʯʥʠʡ ʨʘʥʝʮʴ. ʈʦʙʦʪʠ ʥʘʜ ʡʦʛʦ 
ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʧʦʩʪʽʡʥʦ, ʪʘʢ, ʟʘ ʜʘʥʠʤʠ ʢʦʤʧʘʥʽʾ [1], 
ʧʽʜʚʽʩʥʘ ʩʠʩʪʝʤʘ Fire ʫʩʧʽʰʥʦ ʚʠʪʨʠʤʘʣʘ ʩʢʠʜʠ ʟ ʚʘʛʦʶ 165 ʢʛ, ʟʘ ʰʚʠʜʢʦʩʪʽ 
400 ʢʤ/ʛʦʜ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʘʥʮʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʘʪʝʨʽʘʣʠ.  
Cordura ï ʩʽʤʝʡʩʪʚʦ ʥʝʡʣʦʥʦʚʠʭ ʪʢʘʥʠʥ ʚʠʩʦʢʦʾ ʛʫʩʪʠʥʠ (1000 d). ʎʝ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʤʘʻ ʧʽʜʚʠʱʝʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ, 
ʚʦʜʦʩʪʽʡʢʦʩʪʽ ʩʢʣʘʜ: ʱʽʣʴʥʽ ʥʠʪʢʠ ʧʦʣʽʘʤʽʜʫ ʪʘ ʙʘʚʦʚʥʠ (10%). ʇʦʚʝʨʭʥʷ 
ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʠʚʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʦʩʦʯʝʥʥʷʤ, ʷʢʝ ʧʦʩʠʣʶʻ ʱʽʣʴʥʽʩʪʴ 
ʪʢʘʥʠʥʠ ʪʘ ʚʽʜʰʪʦʚʭʫʻ ʚʦʣʦʛʫ. ɺʩʷ Cordura, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 
ʚʠʨʦʙʥʠʮʪʚʽ ʨʘʥʮʽʚ SWS, ʤʘʻ ʜʦʜʘʪʢʦʚʝ ʚʦʜʦʥʝʧʨʦʥʠʢʥʝ ʧʨʦʩʦʯʝʥʥʷ. 

Parapack ï ʥʝʡʣʦʥʦʚʘ ʪʢʘʥʠʥʘ, ʜʨʽʙʥʽʰʦʛʦ ʧʣʝʪʽʥʥʷ, ʪʘ ʤʝʥʰʦʾ 
ʱʽʣʴʥʦʩʪʽ (420 d). ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʦʧʦʤʽʞʥʠʡ ʤʘʪʝʨʽʘʣ, ʫ ʤʽʩʮʷʭ, ʜʝ ʥʝ 
ʧʦʪʨʽʙʥʘ ʦʩʦʙʣʠʚʘ ʤʽʮʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʮʽʾ ʢʘʤʝʨ ʟʘʧʘʩʥʦʛʦ ʽ ʦʩʥʦʚʥʦʛʦ 
ʧʘʨʘʰʫʪʽʚ. 

3D Spacer Foam ï ʩʽʪʯʘʩʪʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʽʩʮʷʭ 
ʧʨʠʣʷʛʘʥʥʷ ʜʦ ʪʽʣʘ, ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ. 

Parapack Foam ï ʦʩʦʙʣʠʚʠʡ ʚʠʜ ʧʘʨʘʧʘʢʘ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʥʝʩʝʥʠʤ 
ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʧʝʮʽʘʣʴʥʠʤ ʨʽʟʥʦʚʠʜʦʤ ʧʽʥʦʧʦʜʽʙʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʽʩʮʷʭ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʧʦʤ'ʷʢʰʠʪʠ ʨʘʥʝʮʴ ʫ ʢʦʥʪʘʢʪʽ ʟ 
ʪʽʣʦʤ ʧʘʨʘʰʫʪʠʩʪʘ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʢʣʘʧʘʥʽʚ 
ʦʩʥʦʚʥʦʛʦ ʪʘ ʟʘʧʘʩʥʦʛʦ ʧʘʨʘʰʫʪʽʚ. ɿʘ ʨʘʭʫʥʦʢ ʤ'ʷʢʰʦʛʦ ʽ ʛʣʘʜʢʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʢʣʘʧʘʥʽʚ ï ʨʠʛʝʨʫ ʧʨʦʩʪʽʰʝ ʚʢʣʘʩʪʠ ʢʘʤʝʨʫ ʚ ʢʦʥʪʝʡʥʝʨ, ʘ ʧʨʠ ʨʦʟʢʨʠʪʪʽ ï 
ʣʝʛʰʝ ʚʠʡʪʠ ʟ ʢʦʥʪʝʡʥʝʨʘ.  

Ballistic ï ʚʘʞʢʘ ʱʽʣʴʥʘ (ʙʣʠʟʴʢʦ 600 ʛ/ʤ2) ʥʝʡʣʦʥʦʚʘ ʪʢʘʥʠʥʘ, 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʱʦʙ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʯʘʩʪʠʥʠ ʨʘʥʮʷ ʞʦʨʩʪʢʽʰʠʤʠ ʪʘʤ, ʜʝ ʮʝ 
ʥʝʦʙʭʽʜʥʦ (ʩʝʨʪʠʬʽʢʘʪ MIL-C-3953).  

ʉʪʨʽʯʢʘ ï type III, 3\4ò, MIL-T-5038, ʰʠʨʠʥʘ 19 ʤʤ, ʤʽʮʥʽʩʪʴ 190 ʢʛ ï 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʢʘʥʪʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʨʘʥʮʷ. ɼʣʷ ʟʰʠʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʥʝʡʣʦʥʦʚʽ ʥʠʪʢʠ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʟ ʧʦʢʨʠʪʪʷʤ NO.69 (size "E" nylon thread), ʱʦ 
ʚʦʣʦʜʽʶʪʴ ʤʽʮʥʽʩʪʶ ʚ 4 ʢʛ. (ʩʝʨʪʠʬʽʢʘʪ VT-295E). 
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ɼʦʜʘʪʢʦʚʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʘʥʮʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʣʘʩʪʠʢʦʚʽ 
ʜʝʪʘʣʽ ʜʣʷ ʬʽʢʩʘʮʽʾ ʬʦʨʤʠ ï Nylon MDS ï ʣʠʩʪʦʚʠʡ ʥʝʡʣʦʥ, ʷʢʠʡ ʟʘʚʜʷʢʠ 
ʜʦʜʘʚʘʥʥʶ ʜʠʩʫʣʴʬʽʜʫ ʤʦʣʽʙʜʝʥʫ ʤʘʻ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ ʪʘ ʟʥʦʩʫ, 
ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʜʫʞʝ ʪʨʠʚʘʣʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ, ʘ ʪʘʢʦʞ ʧʽʥʥʽ ʚʩʪʘʚʢʠ. 
ɼʣʷ ʧʽʥʥʠʭ ʚʩʪʘʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʤʘʪʝʨʽʘʣ çʟ ʧʘʤ'ʷʪʪʶè ï 
ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʥʥʽ ʚʩʪʘʚʢʠ ʥʘʙʫʚʘʶʪʴ ʬʦʨʤʠ ʪʽʣʘ, ʨʦʙʣʷʯʠ ʧʦʩʘʜʢʫ 
ʨʘʥʮʷ ʘʥʘʪʦʤʽʯʥʦ ʟʨʫʯʥʦʶ.  

ʎʢ̔ʘʚʦʶ ʦʧʮʽʻʶ ʜʣʷ ʟʘʤʦʚʥʠʢʘ ʧʘʨʘʰʫʪʥʠʭ ʩʠʩʪʝʤ ʻ ʤʦʞʣʠʚʽʩʪʴ 
ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʠʡ ʜʠʟʘʡʥ ʨʘʥʮʷ: ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʽʚ, ʜʠʟʘʡʥ ʪʘ 
ʨʦʟʤʽʱʝʥʥʷ ʚʠʰʠʚʦʢ, ʚʘʨʽʘʥʪʠ ʦʙʢʘʥʪʫʚʘʥʥʷ ʰʚʽʚ, ʢʦʣʽʨ ʤʝʪʘʣʝʚʦʾ 
ʬʫʨʥʽʪʫʨʠ ʽ ʨʝʤʝʥʽʚ ʧʽʜʚʽʩʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 1). ɺʩʝ ʮʝ ʜʦʩʪʫʧʥʦ ʜʣʷ 
ʟʘʤʦʚʥʠʢʘ ʦʥʣʘʡʥ ʥʘ ʩʘʡʪʽ https://fire2.sws.aero/ [2]. 

 

 
ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʚʠʛʣʷʜʫ ʤʝʥʶ ʜʣʷ ʟʘʤʦʚʣʝʥʥʷ ʜʠʟʘʡʥʫ ʨʘʥʮʷ Fire ʟ ʧʽʜʚʽʩʥʦʶ 

ʩʠʩʪʝʤʦʶ ʥʘ ʩʘʡʪʽ https://fire2.sws.aero/ [2] 
 

ʋ ʧʽʜʩʫʤʢʫ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʨʘʰʫʪʥʠʭ ʩʠʩʪʝʤ 
ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦʚʷʟʘʥʠʡ ʽʟ ʨʠʟʠʢʘʤʠ ʜʣʷ ʞʠʪʪʷ 
ʣʶʜʠʥʠ, ʘ ʪʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 
ʧʨʘʚʠʣʴʥʝ ʢʦʥʬʝʢʮʽʦʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɺʩʝ ʚ ʢʦʤʧʣʝʢʩʽ, ʨʘʟʦʤ ʽʟ 
ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʜʦʟʚʦʣʷʻ 
ʩʪʚʦʨʠʪʠ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʪʘ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʠʡ ʥʘ ʝʚʨʦʧʝʡʩʴʢʦʤʫ ʨʠʥʢʫ 
ʪʦʚʘʨ. ʂʦʤʧʘʥʽʷ SWS ʫʩʧʽʰʥʦ ʧʨʦʡʰʣʘ ʩʝʨʪʠʬʽʢʘʮʽʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʷʢʽʩʪʶ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ISO 9001:2015 
çʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶè. ʈʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʉʝʨʪʠʬʽʢʘʪʘ 
SIC.MS.040.ISO9001.176 ʚʽʜ 29.03.2017 [3].  

ʃʽʪʝʨʘʪʫʨʘ 

1. SWS Academy. We train hard to make you perfect [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://academy.sws.aero/ 

2. SWS constructor form [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://fire2.sws.aero/ 

3. ʉʝʨʪʠʬʽʢʘʪʠ ʪʘ ʦʙʤʝʞʝʥʥʷ. Firʝ. Skydive. ʇʨʦʜʫʢʮʽʷ ʇʘʨʘʰʫʪʥʝ 
ʩʧʦʨʷʜʞʝʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://sws.aero/ua/products/fire/certification/  

https://fire2.sws.aero/
https://fire2.sws.aero/
https://academy.sws.aero/
https://fire2.sws.aero/
https://sws.aero/ua/products/skydive/
https://sws.aero/ua/products/fire/certification/
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ʇʆɺɽʈʅɽʅʅʗ ɼʆ ʊɽʄɸʊʀʂʀ ʐɺʀɼʂʆɰ ʊɸ ʉʊɸʃʆɰ ʄʆɼʀ 

ʇɯɼ ʏɸʉ ɺʀɹʆʈʋ ʆɹôɭʂʊʋ ɼʆʉʃɯɼɾɽʅʔ  

ʗ. ɺ. ʂɸɾʋʂɸʃʆ, ʉ. ʖ. ʃʆɿʆɺɽʅʂʆ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ɺʠʨʦʙʠ çʰʚʠʜʢʦʾ ʤʦʜʠè ʩʴʦʛʦʜʥʽ ʚʩʝ ʙʽʣʴʰʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ. ɻʦʣʦʚʥʘ ʤʝʪʘ çʰʚʠʜʢʦʾ ʤʦʜʠè ï ʷʢʥʘʡʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʩʧʦʞʠʚʯʽ ʧʦʪʨʝʙʠ, ʟʙʽʣʴʰʫʶʯʠ ʧʦʪʫʞʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʤʠʪʪʻʚʦ 

ʨʝʘʛʫʶʯʠ ʥʘ ʧʦʧʠʪ ʩʧʦʞʠʚʘʯʽʚ, ʙʫʢʚʘʣʴʥʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʧʦʪʨʽʙʥʠʭ ʪʦʚʘʨʽʚ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ. ʆʙʩʷʛ ʚʽʜʭʦʜʽʚ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʚʝʣʠʯʝʟʥʠʡ ï ʧʨʠʙʣʠʟʥʦ 21 ʤʽʣʴʷʨʜ ʪʦʥʥ ʦʜʷʛʫ ʪʘ ʪʝʢʩʪʠʣʶ ʚʽʜʧʨʘʚʣʷʪʴʩʷ ʥʘ 

ʩʤʽʪʪʻʟʚʘʣʠʱʘ ʱʦʨʽʯʥʦ [1]. 

ʉʪʘʣʘ ʤʦʜʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʰʚʠʜʢʦʾ, ʩʧʦʥʫʢʘʻ ʥʦʩʽʾʚ ʦʜʷʛʫ ʜʦ ʙʽʣʴʰ 

ʫʚʘʞʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʩʫʨʩʽʚ: ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ, 

ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʻ ʫʪʠʣʽʟʘʮʽʾ ʪʦʚʘʨʽʚ, ʷʢʽ ʥʝ ʟʥʘʡʰʣʠ ʩʚʦʛʦ ʩʧʦʞʠʚʘʯʘ [2]. 

ʊʫʨʙʦʪʘ ʧʨʦ ʜʦʚʢʽʣʣʷ ʪʘ ʩʚʽʜʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʞʝ ʜʘʚʥʦ ʥʝ ʧʨʦʩʪʦ ʤʦʜʥʽ 

ʪʝʯʽʾ, ʘ ʱʦʜʝʥʥʽ ʟʚʠʯʢʠ ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ ʟʨʘʟʦʢ ʦʜʷʛʫ ï ʜʞʝʤʧʝʨ ʞʽʥʦʯʠʡ (ʨʠʩ. 1), 

ʧʝʨʝʜ ʪʘ ʩʧʠʥʢʘ ʷʢʦʛʦ ʚʠʢʦʥʘʥʽ ʽʟ ʤʘʰʠʥʥʦʶ ʽʤʽʪʘʮʽʻʶ ʚôʷʟʘʥʥʷ ʛʘʯʢʦʤ. ʎʶ 

ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʠʣʘ ʦʜʥʘ ʽʟ ʧʨʦʚʽʜʥʠʭ ʪʦʨʛʽʚʝʣʴʥʠʭ ʤʝʨʝʞ Zara. ɺʠʙʽʨ ʮʴʦʛʦ 

ʚʠʨʦʙʫ ʜʦʟʚʦʣʷʻ ʛʣʠʙʰʝ ʨʦʟʛʣʷʥʫʪʠ ʧʨʦʙʣʝʤʘʪʠʢʫ ʰʚʠʜʢʦʾ ʤʦʜʠ ʪʘ ʾʾ ʚʧʣʠʚʫ 

ʥʘ ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

 

 

 

 

ʈʠʩ. 1. ɿʨʘʟʦʢ ʚôʷʟʘʥʦʛʦ ʚʠʨʦʙʫ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʚ ʫʤʦʚʘʭ ʤʘʩʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʨʝʥʜʫ Zara 

 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʙʨʝʥʜʫ Zara ʧʠʰʘʶʪʴʩʷ ʪʠʤ, ʱʦ ʚʽʜ ʤʦʤʝʥʪʫ ʨʦʟʨʦʙʢʠ 

ʜʠʟʘʡʥʫ ʜʦ ʧʦʩʪʘʯʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʛʦʪʦʚʠʭ ʪʦʚʘʨʥʠʭ ʦʜʠʥʠʮʴ ʫ 

ʤʘʛʘʟʠʥʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʥʝʦʙʭʽʜʥʦ ʣʠʰʝ ʜʚʘ ʪʠʞʥʽ [3]. ʆʜʥʘʢ ʪʘʢʘ 

ʰʚʠʜʢʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʧʦʪʨʝʙʠ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʢʫʧʮʽʚ, 

ʩʧʦʥʫʢʘʻ ʩʧʦʞʠʚʘʯʽʚ ʥʝʜʙʘʣʦ ʩʪʘʚʠʪʠʩʴ ʜʦ ʦʜʷʛʫ ʪʘ ʧʨʘʮʽ ʜʣʷ ʡʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. ʊʘʢʦʞ ʚʝʜʝ ʟʘ ʩʦʙʦʶ çʟʘʪʦʚʘʨʶʚʘʥʥʷè ï ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʥʝʧʨʦʜʘʥʠʭ ʤʦʜʝʣʝʡ. ʉʠʪʫʘʮʽʷ, ʚ ʷʢʽʡ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʧʨʦʜʘʥʠʭ 

ʨʝʯʝʡ ʟʘʢʽʥʯʫʻ ʩʚʽʡ ʰʣʷʭ ʥʘ ʩʤʽʪʥʠʢʫ ʘʙʦ ʫ ʚʦʛʥʽ, ʧʦʯʠʥʘʻ ʩʧʨʠʡʤʘʪʠʩʷ ʷʢ 
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ʥʝʩʚʽʜʦʤʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʨʝʩʫʨʩʽʚ ʽ ʩʪʘʻ ʩʝʨʡʦʟʥʠʤ ʚʠʢʣʠʢʦʤ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ 

ʪʘ ʚʠʨʦʙʥʠʢʽʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ. 

ɺ'ʷʟʘʥʥʷ ʛʘʯʢʦʤ ï ʮʝ ʜʘʚʥʽʡ ʤʝʪʦʜ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʟʜʦʙʣʝʥʥʷ ʦʜʷʛʫ, 

ʷʢʠʡ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʾ ʤʦʜʠ ʧʝʨʝʙʫʚʘʻ ʥʘ ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ, ʷʢ ʚʘʞʣʠʚʠʡ 

ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʷʛʫ. ɹʨʝʥʜ Zara ʩʣʘʚʠʪʴʩʷ 

ʩʚʦʾʤʠ ʢʨʘʩʠʚʠʤʠ ʽ ʤʦʜʥʠʤʠ ʚʠʨʦʙʘʤʠ, ʪʦʤʫ ʦʙʨʘʥʠʡ ʟʨʘʟʦʢ (ʨʠʩ. 1) ʷʩʢʨʘʚʦ 

ʧʽʜʢʨʝʩʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ'ʷʟʘʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʦʜʷʟʽ. ʄʘʩʦʚʝ 

ʚʠʨʦʙʥʠʮʪʚʦ, ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʘʰʠʥʥʦʤʫ ʚ'ʷʟʘʥʥʽ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʪʝ ʜʘʥʠʡ ʤʝʪʦʜ ʥʝ 

ʚʠʢʣʠʢʘʻ ʫ ʩʧʦʞʠʚʘʯʽʚ ʚʽʜʯʫʪʪʷ ʫʥʽʢʘʣʴʥʦʩʪʽ ʽ ʥʝ ʟʘʚʞʜʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʩʢʣʘʜʥʽ ʚʽʟʝʨʫʥʢʠ ʪʘ ʜʦʩʷʛʪʠ ʚʠʱʦʛʦ ʩʪʘʥʜʘʨʪʫ ʷʢʦʩʪʽ, ʷʢʠʡ ʯʘʩʪʦ ʧʦʚ'ʷʟʫʶʪʴ 

ʽʟ ʨʫʯʥʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʚôʷʟʘʥʠʭ ʚʠʨʦʙʽʚ. 

ʇʨʦʮʝʩ ʨʫʯʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ'ʷʟʘʥʦʛʦ ʧʦʣʦʪʥʘ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ 

ʚʠʪʨʘʪ ʯʘʩʫ. ɸ ʥʝʜʦʣʽʢʠ çʰʚʠʜʢʦʾ ʤʦʜʠè ʧʦʚʝʨʪʘʶʪʴ ʥʘʩ ʜʦ ʢʦʥʮʝʧʮʽʡ 

ʮʠʨʢʫʣʷʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʝʨʝʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ 

ʚʠʨʦʙʽʚ ʜʣʷ ʜʠʟʘʡʥʫ ʥʦʚʠʭ ʤʦʜʝʣʝʡ; ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʚʥʦʾ ʧʝʨʝʨʦʙʢʠ ʛʦʪʦʚʠʭ ʪʦʚʘʨʽʚ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʢʣʠʢʘʶʪʴ ʽʥʪʝʨʝʩ ʚôʷʟʘʥʽ ʛʘʯʢʦʤ ʫ ʨʽʟʥʠʭ ʪʝʭʥʽʢʘʭ 

ʜʝʪʘʣʽ ʦʜʷʛʫ, ʷʢʽ ʤʦʞʣʠʚʦ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʦʢʨʝʤʽ 

ʝʣʝʤʝʥʪʠ ʽʨʣʘʥʜʩʴʢʦʛʦ ʤʝʨʝʞʠʚʘ ʤʦʞʫʪʴ ʧʦʚʪʦʨʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʫ ʷʢʦʩʪʽ 

ʜʝʢʦʨʫ ʘʙʦ ʩʢʣʘʜʘʪʠ ʥʦʚʫ ʜʝʪʘʣʴ ʚʠʨʦʙʫ [4]. 

ɿʘʚʜʘʥʥʷ ʧʝʨʝʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ ʪʘ ʾʭ ʜʝʪʘʣʝʡ ʧʽʜʥʽʤʘʻ 

ʧʠʪʘʥʥʷ: ʥʘ ʩʢʽʣʴʢʠ ʜʦʚʛʦ ʮʽ ʚʠʨʦʙʠ ʪʘ ʜʝʪʘʣʽ ʟʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠ ʩʚʦʶ 

ʝʩʪʝʪʠʯʥʫ ʧʨʠʚʘʙʥʽʩʪʴ, ï ʪʦʙʪʦ ʧʠʪʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʽʦʜʫ ʯʘʩʫ ʧʽʜ ʜʽʻʶ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ʆʪʞʝ, ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʚʠʚʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʚôʷʟʘʥʠʭ ʛʘʯʢʦʤ ʚʠʨʦʙʽʚ ʪʘ ʾʭ 

ʝʣʝʤʝʥʪʽʚ ʜʦ ʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 
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https://sci-conf.com.ua/ii-mizhnarodna-naukovo-praktichnakonferentsiya-progressive-research-in-the-modern-world-2-4-11-2022-%20boston-ssha-arhiv/
https://www.scmglobe.com/zara-clothing-company-supply-chain/
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ʋɼʂ 339.13:687.1  

ɸʅɸʃɯɿ ɿʄɯʅ ʉʇʆɾʀɺʏʆɰ ɸʂʊʀɺʅʆʉʊɯ ʅɸ ʈʀʅʂʋ ʆɼʗɻʋ 

ʇɯʉʃʗ ʇʆɺʅʆʄɸʉʐʊɸɹʅʆɻʆ ɺʊʆʈɻʅɽʅʅʗ 

ɸ. ɺ. ʂʋʈʋʐʂɯʅɸ, ʉ. ʖ. ʃʆɿʆɺɽʅʂʆ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ɺʽʡʥʘ ʟʤʽʥʠʣʘ ʫʢʨʘʾʥʮʽʚ, ʾʭʥʽʡ ʩʧʦʞʠʚʯʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʦʜʷʛʫ.  ʅʘʡʙʽʣʴʰʽ ʟʤʽʥʠ ʥʘ ʩʽʪʦʩʧʨʠʡʥʷʪʪʽ, ʤʦʞʣʠʚʠʭ ʜʦʭʦʜʘʭ ʪʘ 

ʤʝʥʪʘʣʴʥʦʤʫ ʟʜʦʨʦʚôʾ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ ʚʽʜʦʙʨʘʟʠʣʠʩʴ ʧʽʩʣʷ 24.02.2022 ʨʦʢʫ, 

ʢʦʣʠ ʚʽʜʙʫʣʦʩʴ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ (ʇɺ) ʨʦʩʽʾ ʚ ʋʢʨʘʾʥʫ [1-3]. 

ɸʣʝ ʦʜʷʛ, ʷʢ ʽ ʨʘʥʽʰʝ, ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ 

ʽʩʥʫʚʘʥʥʷ. ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʙʽʣʴʰʝ ʪʨʝʪʠʥʠ ʫʢʨʘʾʥʩʴʢʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʢʫʧʫʶʪʴ ʦʜʷʛ ʨʘʟ ʥʘ ʩʝʟʦʥ, ʯʚʝʨʪʴ ʢʫʧʫʻ ʨʘʟ ʥʘ ʤʽʩʷʮʴ ʽ ʱʝ ʤʘʡʞʝ 

ʯʚʝʨʪʴ ï ʨʘʟ ʥʘ ʧʽʚʨʦʢʫ [4-5]. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʫʩʧʽʰʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʦʙʥʠʢʠ 

ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʟʘʮʽʢʘʚʣʝʥʥʽ ʫ ʚʠʚʯʝʥʥʽ ʤʽʥʣʠʚʦʛʦ ʩʧʦʞʠʚʯʦʛʦ ʧʦʧʠʪʫ ʥʘ 

ʦʜʷʛ. ʊʦʤʫ ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʟʤʽʥ ʩʧʦʞʠʚʯʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʦʜʷʛʫ ʧʽʩʣʷ ʇɺ. 

ʄʝʪʦʜʦʣʦʛʽʷ: ʦʥʣʘʡʥ-ʦʧʠʪʫʚʘʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʦʾ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʘʥʢʝʪʠ ʫ Google Forms, ʧʦʩʠʣʘʥʥʷ ʥʘ ʷʢʫ ʚʽʜʧʨʘʚʣʷʣʦʩʷ 

ʧʦʪʝʥʮʽʡʥʠʤ ʨʝʩʧʦʥʜʝʥʪʘʤ ʦʩʦʙʠʩʪʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʪʘ ʧʦʚʽʜʦʤʣʝʥʷʤʠ ʫ 

ʛʨʫʧʘʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. 

ʆʙʩʷʛ ʚʠʙʽʨʢʠ: 124 ʨʝʩʧʦʥʜʝʥʪʠ. ʇʝʨʽʦʜ ʦʧʠʪʫʚʘʥʥʷ: 23.09.2023-

03.10.2023. ɻʝʦʛʨʘʬʽʷ: ʫ ʦʧʠʪʫʚʘʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫʢʨʘʾʥʩʴʢʽ ʩʧʦʞʠʚʘʯʽ ʦʜʷʛʫ. 

ʈʝʩʧʦʥʜʝʥʪʠ ʜʘʚʘʣʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʥʘʩʪʫʧʥʽ ʟʘʧʠʪʘʥʥʷ: çʏʠ ʧʦʚôʷʟʘʥʘ ɺʘʰʘ 

ʜʽʷʣʴʥʽʩʪʴ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʦʜʷʛʫ?è, çʏʠ ʢʫʧʣʷʣʠ ɺʠ ʦʜʷʛ ʧʽʩʣʷ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ(ʇɺ)?è, çɿʘ ʦʩʪʘʥʥʽ ʧʽʚʪʦʨʘ ʨʦʢʠ ɺʠ ʩʪʘʣʠ 

ʢʫʧʫʚʘʪʠ ʙʽʣʴʰʝ ʦʜʷʛʫ?è, çʉʢʽʣʴʢʠ ʨʘʟʽʚ ɺʠ ʢʫʧʣʷʣʠ ʦʜʷʛ ʟ ʧʦʯʘʪʢʫ ʇɺ(ʟ 

ʣʶʪʦʛʦ 2022 ʨ.)?è, çʗʢʠʤ ʯʠʥʦʤ ɺʠ ʢʫʧʣʷʣʠ ʦʜʷʛ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ?è, çɼʣʷ 

ʯʦʛʦ ɺʠ ʢʫʧʣʷʣʠ ʦʜʷʛ ʟʘ ʦʩʪʘʥʥʽ 1,5 ʨʦʢʠ?è, çʏʠ ʟʤʽʥʠʣʠʩʴ ɺʘʰʽ ʫʧʦʜʦʙʘʥʥʷ 

ʚ ʦʜʷʟʽ ʧʽʩʣʷ ʇɺ?(ʩʪʘʣʠ ʧʦʜʦʙʘʪʠʩʴ ʽʥʰʽ ʩʪʠʣʽ, ʢʦʣʴʦʨʠ)è, çʏʠ ʟʚʝʨʪʘʻʪʝ ɺʠ 

ʫʚʘʛʫ ʥʘ ʚʠʨʦʙʥʠʢʘ ʧʨʠ ʢʫʧʽʚʣʽ ʦʜʷʛʫ?è, çʏʠ ʨʦʟʯʘʨʦʚʫʚʘʣʠʩʴ ɺʠ ʫ ʩʚʦʾʡ 

ʧʦʢʫʧʮʽ ʦʜʷʛʫ ʟʘ ʦʩʪʘʥʥʽ 1,5 ʨʦʢʫ?è. 

ʋ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʦ 

ʛʽʩʪʨʘʛʨʘʤʫ, ʧʦʙʫʜʦʚʘʥʫ ʥʘ ʦʩʥʦʚʽ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʘʥʥʷ ʧʨʦ ʤʝʪʫ ʧʦʢʫʧʦʢ 

ʦʜʷʛʫ ʧʽʩʣʷ ʇɺ (ʨʠʩ. 1). 

ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʠʭ ʦʧʠʪʫʚʘʥʥʷ, ʟʘʛʘʣʴʥʠʡ ʧʦʨʪʨʝʪ ʨʝʩʧʦʥʜʝʥʪʘ: 

ʥʝʟʘʤʽʞʥʷ ʞʽʥʢʘ, ʚʽʢʦʤ ʚʽʜ 19 ʜʦ 24 ʨʦʢʽʚ ʽʟ ʨʦʜʠʥʠ, ʜʝ ʧʨʦʞʠʚʘʶʪʴ ʯʝʪʚʝʨʦ 

ʦʩʽʙ; ʥʘʚʯʘʻʪʴʩʷ ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ; ʤʘʻ ʜʦʩʠʪʴ ʢʦʰʪʽʚ ʜʣʷ ʟʜʽʩʥʝʥʥʷ ʧʦʢʫʧʦʢ 

ʧʨʦʜʫʢʪʽʚ ʡ ʦʜʷʛʫ, ʘʣʝ ʥʘ ʜʦʨʦʛʽ ʧʦʢʫʧʢʠ ʛʨʦʰʽ ʟʜʝʙʽʣʴʰʦʛʦ ʥʝ ʚʠʪʨʘʯʘʻ. 

ʂʫʧʣʷʣʘ ʦʜʷʛ ʤʽʥʽʤʫʤ ʜʚʘ ʨʘʟʠ ʟ ʧʦʯʘʪʢʫ ʇɺ, ʥʝ ʤʝʥʰʝ ʥʽʞ ʜʦ ʥʴʦʛʦ. 

ʇʨʠʜʙʘʥʥʷ ʦʜʷʛʫ ʯʘʩʪʦ ʙʫʣʦ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ, ʧʦʢʫʧʢʠ ʨʦʙʠʣʠʩʴ ʧʝʨʝʚʘʞʥʦ 

ʦʬʣʘʡʥ. ʇʽʩʣʷ ʇɺ ʚʧʦʜʦʙʘʥʥʷ ʚ ʦʜʷʟʽ ʟʤʽʥʠʣʠʩʴ ʥʝʩʫʪʪʻʚʦ. ɹʨʝʥʜ ʥʘ ʚʠʙʽʨ 

ʦʜʷʛʫ ʟʘʨʘʟ ʥʝ ʚʧʣʠʚʘʻ, ʭʦʯʘ ʨʘʥʽʰʝ ʧʦʪʝʥʮʽʡʥʘ ʩʧʦʞʠʚʘʯʢʘ ʟʚʝʨʪʘʣʘ ʫʚʘʛʫ ʥʘ 

ʚʠʨʦʙʥʠʢʘ ʦʜʷʛʫ. ɺ ʩʚʦʾʭ ʧʦʢʫʧʢʘʭ ʦʜʷʛʫ ʥʝ ʨʦʟʯʘʨʦʚʫʚʘʣʘʩʴ. ɿʘ 
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ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʥʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʨʦʙʥʠʢʘʤ ʦʜʷʛʫ. 

ɼʝʪʘʣʴʥʽʰʝ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʩʴ ʫ [3]. 

 

 
ʈʠʩ. 1. ɺʽʜʧʦʚʽʜʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʘ ʧʠʪʘʥʥʷ çɼʣʷ ʯʦʛʦ 

ɺʠ  ʢʫʧʫʚʘʣʠ ʦʜʷʛ ʟʘ ʦʩʪʘʥʥʽ 1,5 ʨʦʢʠ?è 
 

ʃʽʪʝʨʘʪʫʨʘ 
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business/Deloitte-Survey-2022-Consumer-sentiment-during-the-war.pdf 
 

https://idss.org.ua/arhiv/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F_%D1%8F%D0%BA%D1%96%D1%81%D1%82%D1%8C.pdf
http://cedos.org.ua/wp-content/uploads/devyat-misyacziv-povnomasshtabnoyi-vijny-v-ukrayini.-dumky-perezhyvannya-diyi-3.pdf
http://cedos.org.ua/wp-content/uploads/devyat-misyacziv-povnomasshtabnoyi-vijny-v-ukrayini.-dumky-perezhyvannya-diyi-3.pdf
https://www2.deloitte.com/content/dam/Deloitte/ua/Documents/consumer-business/Deloitte-Survey-2022-Consumer-sentiment-during-the-war.pdf
https://www2.deloitte.com/content/dam/Deloitte/ua/Documents/consumer-business/Deloitte-Survey-2022-Consumer-sentiment-during-the-war.pdf


 

 120 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʋɼʂ 687.01     

ɺʇʃʀɺ ʂʆʃʔʆʈʋ ʅɸ ʉʇʈʀʁʅʗʊʊʗ ʇʈʀɹɸɺʃʀɺʆʉʊɯ ʃʖɼʀʅʀ 

ʄ.ʆ. ʂʆɺɸʃʔʏʋʂ, ʆ.ɺ. ʌɯʃɯʇʎʆɺɸ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʄʦʜʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʣʶʜʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʽʥʜʫʩʪʨʽʻʶ, 

ʚʘʨʪʽʩʪʴ ʷʢʦʾ ʧʝʨʝʚʠʱʫʻ 1,7 ʪʨʠʣʴʡʦʥʘ ʜʦʣʘʨʽʚ. ɺʘʞʣʠʚʽ ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ 

ʧʨʠʡʦʤ ʥʘ ʨʦʙʦʪʫ ʘʙʦ ʜʽʣʦʚʽ ʟʫʩʪʨʽʯʽ, ʯʘʩʪʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʜʷʟʽ, ʟʦʢʨʝʤʘ, 

ʡʦʛʦ ʢʦʣʴʦʨʽ ʪʘ ʩʧʨʠʡʥʷʪʪʽ ʡʦʛʦ ʷʢ ʤʦʜʥʦʛʦ. ʇʦʢʘʟʘʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ 

çʤʦʜʥʽʩʪʴè ʜʦʩʷʛʘʻʪʴʩʷ, ʢʦʣʠ ʚʙʨʘʥʥʷ ʥʝ ʻ ʘʥʽ ʥʘʜʪʦ ʧʽʜʽʙʨʘʥʠʤ ʟʘ ʢʦʣʴʦʨʦʤ, 

ʘʥʽ ʥʘʜʪʦ ʪʘʢʠʤ, ʜʝ ʢʦʣʴʦʨʠ ʥʝ ʚʨʘʭʦʚʘʥʽ ʟʦʚʩʽʤ. ʎʝʡ ʙʘʣʘʥʩ ʢʨʘʡʥʦʱʽʚ 

ʧʽʜʪʚʝʨʜʞʫʻ ʰʠʨʰʫ ʛʽʧʦʪʝʟʫ ʱʦʜʦ ʝʩʪʝʪʠʯʥʠʭ ʫʧʦʜʦʙʘʥʴ (çʧʨʠʥʮʠʧ 

ɿʦʣʦʪʦʚʦʣʦʩʢʠè, ʟʛʽʜʥʦ ʷʢʦʤʫ ʙʘʣʘʥʩʫʶʪʴ ʤʽʞ ʧʨʦʩʪʦʪʦʶ ʪʘ ʩʢʣʘʜʥʽʩʪʶ) [2]. 

ɸʥʘʣʽʟ ʜʝʷʢʠʭ ʚʯʝʥʠʭ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʫʱʽʩʪʴ ʚʠʚʯʝʥʥʷ ʢʦʣʴʦʨʦʚʦʾ 

ʧʝʨʮʝʧʮʽʾ ʟ ʧʦʟʠʮʽʡ ʷʢ ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʪʘʢ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ. ʎʷ 

ʚʘʞʣʠʚʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʢʦʣʴʦʨʦʚʝ ʩʧʨʠʡʥʷʪʪʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʷʢ 

ʩʧʨʠʡʥʷʪʪʷ ʦʢʨʝʤʠʭ ʢʦʣʴʦʨʽʚ ʯʝʨʝʟ ʧʨʠʟʤʫ ʩʫʙ'ʻʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʩʪʽʡʢʠʭ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʨʠʩ, ʪʘʢ ʽ ʨʝʘʢʮʽʾ çʩʪʘʨʦʛʦ ʤʦʟʢʫè, ʷʢʠʡ ʢʦʦʨʜʠʥʫʻ ʩʢʣʘʜʥʫ 

ʚʟʘʻʤʦʜʽʶ ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʦʩʦʙʠ ʟ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʛʽʧʦʬʽʟʫ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʢʦʣʴʦʨʠ ʟ ʧʦʟʠʮʽʾ ʾʭ ʚʧʣʠʚʫ ʥʘ ʝʤʦʮʽʡʥʽ ʪʘ ʢʦʛʥʽʪʠʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʶʜʠʥʠ, ʧʨʦʚʦʜʠʤʦ ʘʥʘʣʽʟ ʘʩʧʝʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʩʧʨʠʡʥʷʪʪʷʤ, ʤʠʩʣʝʥʥʷʤ, ʫʚʘʛʦʶ, ʧʘʤ'ʷʪʪʶ ʪʘ ʽʥʰʠʤʠ ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ʏʝʨʚʦʥʠʡ ʢʦʣʽʨ ʚʠʷʚʣʷʻ ʜʚʦʷʢʫ ʝʥʝʨʛʝʪʠʯʥʫ ʧʨʠʨʦʜʫ, ʟʜʘʪʥʠʡ 

ʧʨʠʚʝʨʪʘʪʠ ʫʚʘʛʫ, ʧʦʜʽʙʥʦ ʜʦ ʟʥʘʢʽʚ çʧʣʶʩè ʪʘ çʤʽʥʫʩè, ʘʣʝ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʘʛʘʻ ʦʙʝʨʝʞʥʦʩʪʽ, ʘʥʘʣʦʛʽʯʥʦ ʩʠʣʴʥʦʜʽʶʯʦʤʫ ʟʘʩʦʙʫ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʷʢ ʧʦʟʠʪʠʚʥʦ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʦ. ʇʦʤʘʨʘʥʯʝʚʠʡ 

ʢʦʣʽʨ ʫʩʧʘʜʢʦʚʫʻ ʚʣʘʩʪʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʚ 

ʢʦʣʴʦʨʦʚʦʤʫ ʩʧʝʢʪʨʽ. ʆʜʥʘʢ ʚʽʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ ʪʠʤ, ʱʦ 

ʤʘʻ ʤʝʥʰ ʚʠʨʘʞʝʥʫ ʝʢʩʧʨʝʩʽʶ ʪʘ ʥʘʚʽʪʴ ʚʠʢʣʠʢʘʻ ʚʽʜʯʫʪʪʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʨʽʚʥʦʚʘʛʠ ʪʘ ʜʫʰʝʚʥʦʾ ʛʘʨʤʦʥʽʾ. ɼʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʧʦʤʘʨʘʥʯʝʚʠʡ ʢʦʣʽʨ ʤʦʞʝ ʩʧʨʠʷʪʠ ʦʯʠʱʝʥʥʶ ʤʠʩʣʝʥʥʷ ʪʘ ʩʪʠʤʫʣʶʚʘʪʠ 

ʧʨʦʷʚʠ ʽʥʪʫʾʮʽʾ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʦʤʘʨʘʥʯʝʚʠʡ ʢʦʣʽʨ ʘʢʪʠʚʽʟʫʻ ʦʢʨʝʤʽ 

ʝʣʝʤʝʥʪʠ ʪʝʢʩʪʫ, ʧʨʠʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʯʠʪʘʯʘ ʜʦ ʥʠʭ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ 

ʧʝʨʝʛʣʷʜʽ ʽʥʰʠʭ ʙʣʦʢʽʚ ʪʝʢʩʪʫ. ɾʦʚʪʠʡ ʢʦʣʽʨ ʚ ʢʦʥʪʝʢʩʪʽ ʧʩʠʭʦʣʦʛʽʾ ʩʧʨʠʷʻ 

ʩʧʽʣʢʫʚʘʥʥʶ ʪʘ ʽʤʧʨʦʚʽʟʘʮʽʾ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʽʥ ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʽʥʪʝʣʝʢʪ ʦʙ'ʻʢʪʘ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ, ʥʘʧʨʠʢʣʘʜ, ʨʝʢʣʘʤʫ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ, ʷʢʽ 

ʩʪʚʦʨʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʟʨʦʙʣʷʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʞʦʚʪʦʾ ʢʦʣʴʦʨʦʚʦʾ ʧʘʣʽʪʨʠ [1]. 

ʉʠʥʽʡ ʢʦʣʽʨ ʩʧʨʠʷʻ ʢʦʥʮʝʥʪʨʘʮʽʾ  ʥʘ ʥʝʦʙʭʽʜʥʠʭ ʟʘʚʜʘʥʥʷʭ, ʧʨʠʚʝʨʪʘʻ 

ʫʚʘʛʫ, ʘʣʝ ʥʝ ʚʠʢʣʠʢʘʻ ʥʝʛʘʪʠʚʥʠʭ ʝʤʦʮʽʡ, ʷʢ ʮʝ ʤʦʞʝ ʙʫʪʠ ʚʠʧʘʜʢʫ ʟ 

ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ. ʉʽʨʠʡ ʢʦʣʽʨ, ʚʚʘʞʘʶʪʴ ʢʦʣʴʦʨʦʤ ʽʥʪʝʣʝʢʪʫ, ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʨʦʟʩʣʘʙʣʷʪʠ ʪʘ ʟʘʩʧʦʢʦʶʚʘʪʠ, ʧʨʦʪʝ ʡʦʛʦ ʩʧʦʛʣʷʜʘʥʥʷ ʥʝ ʩʧʨʠʷʻ 
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ʘʢʪʠʚʥʽʡ ʨʦʟʫʤʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɿʝʣʝʥʠʡ ʢʦʣʽʨ ʚʠʢʣʠʢʘʻ ʙʘʞʘʥʥʷ ʨʫʭʫ ʪʘ 

ʟʚʽʣʴʥʷʻ ʚʽʜ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʽʜʽʨʚʘʪʠ ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʩʦʙʽ. ɺʽʥ 

ʩʧʨʠʷʻ ʧʦʣʝʛʰʝʥʦʤʫ ʩʧʨʠʡʥʷʪʪʶ ʥʦʚʠʭ ʽʜʝʡ ʪʘ ʧʨʠʡʥʷʪʪʶ ʨʽʟʥʠʭ ʧʦʛʣʷʜʽʚ. 

ɿʝʣʝʥʠʡ ʢʦʣʽʨ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʫʚʘʛʠ. ɿʝʣʝʥʠʡ ʽ ʞʦʚʪʠʡ ʢʦʣʴʦʨʠ ʚʠʷʚʣʷʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʫʤʦʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ 

ʧʦʣʽʧʰʝʥʥʶ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ, ʧʽʜʚʠʱʝʥʥʶ ʷʩʥʦʩʪʽ ʙʘʯʝʥʥʷ, ʟʤʝʥʰʝʥʥʶ 

ʚʥʫʪʨʽʰʥʴʦʦʯʥʦʛʦ ʪʠʩʢʫ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʨʫʢ. ʌʽʦʣʝʪʦʚʠʡ 

ʢʦʣʽʨ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʢʦʣʴʦʨʦʚʠʡ ʟʘʩʽʙ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʾ ʟʦʩʝʨʝʜʞʝʥʦʩʪʽ. 

ʎʝʡ ʢʦʣʽʨ ʩʧʨʠʷʻ ʛʣʠʙʦʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʟʘʛʣʠʙʣʝʥʥʶ, ʜʦʧʦʤʘʛʘʶʯʠ 

ʚʽʜʦʢʨʝʤʠʪʠ ʥʝʧʦʪʨʽʙʥʝ ʚʽʜ ʛʦʣʦʚʥʦʾ ʧʨʦʙʣʝʤʠ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. ʂʨʽʤ ʪʦʛʦ, 

ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ ʩʪʠʤʫʣʶʻ ʨʦʙʦʪʫ ʤʦʟʢʫ ʪʘ ʩʧʨʠʷʻ 

ʨʦʟʚ'ʷʟʘʥʥʶ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ [1]. 

ɿʛʽʜʥʦ ʧʨʠʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ çʭʦʣʦʜʥʽè 

ʢʦʣʴʦʨʠ ʩʧʦʚʽʣʴʥʶʶʪʴ ʪʘ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ, ʫ ʪʦʡ 

ʯʘʩ ʷʢ çʪʝʧʣʽè ʢʦʣʴʦʨʠ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʽʟʘʮʽʾ ʢʦʛʥʽʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ ʚʧʣʠʚ ʢʦʣʴʦʨʽʚ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʩʪʘʥʜʘʨʪʽʚ ʯʝʨʝʟ ʨʽʟʥʽ ʘʩʦʮʽʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʘʙʦ ʞ ʟʫʤʦʚʣʝʥʠʤʠ ʢʫʣʴʪʫʨʥʠʤʠ, ʨʝʣʽʛʽʡʥʠʤʠ ʪʘ ʽʥʰʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʢʦʞʝʥ ʢʦʣʽʨ ʤʘʻ ʩʚʦʻ ʩʠʤʚʦʣʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʤʦʞʝ 

ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʉʭʦʜʽ 

ʙʽʣʠʡ ʢʦʣʽʨ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʩʤʝʨʪʶ ʪʘ ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʠʡ, ʜʫʭʦʚʥʦ ʙʽʣʴʰ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ, ʪʦʜʽ ʷʢ ʥʘ ɿʘʭʦʜʽ ʩʘʤʝ ʧʨʦʪʠʣʝʞʥʠʡ, ʯʦʨʥʠʡ ʢʦʣʽʨ 

ʩʠʤʚʦʣʽʟʫʻ ʢʽʥʝʮʴ ʟʝʤʥʦʛʦ ʽʩʥʫʚʘʥʥʷ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʞʽʥʦʯʦʛʦ ʪʽʣʘ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʠʟʢʘ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʍʦʯʘ ʢʦʣʽʨ ʦʜʷʛʫ ʚʧʣʠʚʘʻ ʥʘ 

ʚʽʟʫʘʣʴʥʠʡ ʪʘ ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʞʽʥʦʢ, ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʦʮʽʥʢʫ ʞʽʥʦʢ ʱʦʜʦ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʻ ʚ ʦʩʥʦʚʥʦʤʫ ʥʝʟʨʦʟʫʤʽʣʠʤ. ɺ ʦʜʥʦʤʫ ʟ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʟʦʙʨʘʞʝʥʥʷ ʞʽʥʦʯʦʛʦ ʪʽʣʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʽ ʘʬʨʠʢʘʥʩʴʢʠʭ 

ʘʚʘʪʘʨʽʚ ʫ ʢʦʥʪʠʥʫʫʤʽ ʟʚʠʯʘʡʥʠʭ ʨʦʟʤʽʨʽʚ ʦʜʷʛʫ ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ (ʯʦʨʥʠʡ, 

ʩʽʨʠʡ, ʙʽʣʠʡ, ʯʝʨʚʦʥʠʡ, ʟʝʣʝʥʠʡ ʽ ʩʠʥʽʡ) ʽ ʧʦʧʨʦʩʠʣʠ ʤʦʣʦʜʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʞʽʥʦʢ ʦʮʽʥʠʪʠ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʽ ʨʦʟʤʽʨʠ ʪʽʣʘ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʯʦʨʥʠʡ ʽ 

ʯʝʨʚʦʥʠʡ ʢʦʣʴʦʨʠ ʦʜʷʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʥʘʡʚʠʱʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʪʽʣʘ ʪʘ 

ʩʪʨʫʥʢʽʰʽ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʪʽʣʘ, ʪʦʜʽ ʷʢ ʟʝʣʝʥʠʡ ʽ ʩʽʨʠʡ ʚʠʢʣʠʢʘʶʪʴ ʥʘʡʥʠʞʯʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʪʽʣʘ ʪʘ ʟʘʚʠʱʫʶʪʴ ʦʮʽʥʢʫ ʨʦʟʤʽʨʫ ʪʽʣʘ. ʅʘ ʪʘʢʠʡ ʝʬʝʢʪ 

ʢʦʣʴʦʨʫ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʪʽʣʘ ʪʘʢʦʞ ʚʧʣʠʥʫʣʘ ʨʘʩʘ ʘʚʘʪʘʨʽʚ (ʘʙʦ ʪʦʥ ʰʢʽʨʠ; 

ʥʘʧʨʠʢʣʘʜ, ʚʠʱʽ ʦʮʽʥʢʠ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʙʽʣʦʛʦ, ʩʠʥʴʦʛʦ ʪʘ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʽʚ ʫ 

ʘʬʨʠʢʘʥʩʴʢʠʭ ʘʚʘʪʘʨʽʚ, ʥʽʞ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʘʚʘʪʘʨʽʚ), ʽ ʚʽʥ ʙʫʚ ʧʦʚôʷʟʘʥʠʡ ʟʽ 

ʟʤʽʥʘʤʠ ʢʫʪʘ ʟʦʨʫ ʥʘ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʪʽʣʘ ʪʘ ʦʙʣʘʩʪʴ ʪʘʣʽʾ ʪʘ ʩʪʝʛʦʥ (ʪʦʙʪʦ 

ʯʦʨʥʠʡ ʽ ʙʽʣʠʡ ʢʦʣʴʦʨʠ ʧʨʠʚʝʨʪʘʶʪʴ ʙʽʣʴʰʝ ʫʚʘʛʠ ʜʦ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ 

ʪʘ ʦʙʣʘʩʪʝʡ ʪʘʣʽʾ ʪʘ ʩʪʝʛʦʥ ʚʽʜʧʦʚʽʜʥʦ). ʅʘʫʢʦʚʮʽ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʢʦʣʽʨ 

ʦʜʷʛʫ ʪʘ ʡʦʛʦ ʢʦʥʪʨʘʩʪ ʽʟ ʚʽʜʪʽʥʢʦʤ ʰʢʽʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʩʧʨʠʡʥʷʪʪʽ ʞʽʥʦʯʦʛʦ ʪʽʣʘ [4]. 
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ʅʘʫʢʦʚʮʷʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʧʨʠʨʦʜʽ ʥʘʷʚʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʯʝʨʚʦʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʨʝʣʶʶʪʴ ʽʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʩʘʤʮʽʚ ʽ ʨʽʚʥʝʤ 

ʪʝʩʪʦʩʪʝʨʦʥʫ ʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ. ʃʶʜʠ ʩʧʨʠʡʤʘʶʪʴ ʯʝʨʚʦʥʽ ʧʦʜʨʘʟʥʠʢʠ 

ʷʢ ʙʽʣʴʰ ʟʘʛʨʦʟʣʠʚʽ ʪʘ ʜʦʤʽʥʫʶʯʽ, ʥʽʞ ʽʥʰʽ ʢʦʣʴʦʨʠ, ʽ ʥʦʩʽʥʥʷ ʯʝʨʚʦʥʦʛʦ 

ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʤʦʛʠ ʫ ʩʧʦʨʪʠʚʥʠʭ ʟʤʘʛʘʥʥʷʭ. ɺ ʦʜʥʽʡ ʟ ʨʦʙʽʪ 

ʜʦʩʣʽʜʞʫʚʘʣʠ, ʯʠ ʯʝʨʚʦʥʠʡ ʦʜʷʛ ʫʧʝʨʝʜʞʫʻ ʩʧʨʠʡʥʷʪʪʷ ʘʛʨʝʩʽʾ ʪʘ 

ʜʦʤʽʥʫʚʘʥʥʷ ʟʘ ʤʝʞʘʤʠ ʢʦʥʢʫʨʝʥʪʥʠʭ ʩʠʪʫʘʮʽʡ, ʽ ʯʠ ʯʝʨʚʦʥʠʡ ʚʧʣʠʚʘʻ ʥʘ 

ʨʦʟʰʠʬʨʦʚʢʫ ʝʤʦʮʽʡʥʠʭ ʧʨʦʷʚʽʚ. ʊʘʢ, ʯʦʣʦʚʽʢʠ ʙʫʣʠ ʦʮʽʥʝʥʽ ʷʢ ʙʽʣʴʰ 

ʘʛʨʝʩʠʚʥʽ ʪʘ ʙʽʣʴʰ ʜʦʤʽʥʘʥʪʥʽ, ʢʦʣʠ ʚʦʥʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʜʷʟʽ 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʘ ʥʝ ʩʠʥʴʦʛʦ ʘʙʦ ʩʽʨʦʛʦ [5]. 

ɯʩʥʫʻ ʥʠʟʢʘ ʩʪʠʣʽʩʪʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʱʦʜʦ ʧʽʜʙʦʨʫ ʢʦʣʴʦʨʫ ʦʜʷʛʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʘʪʝʛʦʨʽʡ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʣʴʦʨʫ ʰʢʽʨʠ, 

ʚʦʣʦʩʩʷ ʪʘ ʦʯʝʡ. ɺʦʜʥʦʯʘʩ ʮʽ ʢʘʪʝʛʦʨʽʾ ʥʝ ʚʠʟʥʘʯʝʥʽ ʥʘʫʢʦʚʦ, ʘ ʨʝʢʦʤʝʥʜʦʚʘʥʽ 

ʢʦʣʴʦʨʠ ʻ ʩʫʧʝʨʝʯʣʠʚʠʤʠ. ʊʘʢʽ ʟʘʩʪʝʨʝʞʝʥʥʷ ʤʦʞʫʪʴ ʧʦʷʩʥʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʬʽʮʽʡʥʠʭ ʪʝʩʪʽʚ ʝʩʪʝʪʠʢʠ ʢʦʣʴʦʨʫ ʦʜʷʛʫ. ʆʪʨʠʤʘʥʽ ʧʽʣʦʪʥʽ ʜʘʥʽ ʱʦʜʦ 

ʧʝʨʝʚʘʛʠ ʢʦʣʴʦʨʽʚ ʦʜʷʛʫ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʨʽʚʥʷ ʤʝʣʘʥʽʥʫ ʩʝʨʝʜ 

ʙʽʣʠʭ ʞʽʥʦʢ. ʊʘʢ, ʚ ʦʜʥʦʤʫ ʟ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʠʣʠ ʞʽʥʦʯʽ ʦʙʣʠʯʯʷ ʟʽ 

ʩʚʽʪʣʦʶ ʰʢʽʨʦʶ (ʚʽʜʥʦʩʥʦ ʤʝʥʰʠʡ ʚʤʽʩʪ ʤʝʣʘʥʽʥʫ) ʪʘ ʽʟ ʟʘʩʤʘʛʣʦʶ ʰʢʽʨʦʶ 

(ʚʽʜʥʦʩʥʦ ʚʠʱʠʡ ʚʤʽʩʪ ʤʝʣʘʥʽʥʫ). ʇʽʜ ʯʘʩ ʜʚʦʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʯʽ 

ʚʠʙʠʨʘʣʠ ʢʦʣʽʨ (ʚʽʜʪʽʥʦʢ ʽ ʥʘʩʠʯʝʥʽʩʪʴ ʘʙʦ ʚʽʜʪʽʥʦʢ ʽ ʟʥʘʯʝʥʥʷ) ʽʤʽʪʦʚʘʥʦʛʦ 

ʦʜʷʛʫ, ʷʢʠʡ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʠʚ ʜʦ ʪʦʥʫ ʰʢʽʨʠ ʢʦʞʥʦʛʦ ʦʙʣʠʯʯʷ. 

ʉʧʦʩʪʝʨʽʛʘʯʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʯʝʨʚʦʥʠʤ ʽ ʩʠʥʽʤ ʚʽʜʪʽʥʢʘʤ, 

ʘ ʪʘʢʦʞ ʚʽʜʜʘʚʘʣʠ ʧʝʨʝʚʘʛʫ çʭʦʣʦʜʥʠʤè ʙʣʘʢʠʪʥʠʤ ʚʽʜʪʽʥʢʘʤ, ʱʦʙ 

ʧʦʻʜʥʫʚʘʪʠʩʷ ʟʽ ʩʚʽʪʣʦʶ ʰʢʽʨʦʶ, ʽ çʪʝʧʣʠʤè ʧʦʤʘʨʘʥʯʝʚʠʤ/ʯʝʨʚʦʥʠʤ 

ʚ̔ ʜʪʽʥʢʘʤ, ʱʦʙ ʧʦʻʜʥʫʚʘʪʠ ʽʟ ʟʘʩʤʘʛʣʦʶ ʰʢʽʨʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʣʽʨ ʰʢʽʨʠ 

ʤʦʞʝ ʚʠʟʥʘʯʘʪʠ ʧʨʝʬʝʨʝʥʮʽʾ ʱʦʜʦ ʢʦʣʴʦʨʫ ʦʜʷʛʫ [3]. 
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ʋɼʂ 687 
3D ʇʈʆɻʈɸʄʀ ʋ ʉɺɯʊɯ ʄʆɼɽʃʖɺɸʅʅʗ ʆɼʗɻʋ 

ʆ. ʃɽʉʔʂʆ, ɯ. ɿɸʁʂɯʅɸ 

ɻʘʣʠʮʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʽʤʝʥʽ ɺôʷʯʝʩʣʘʚʘ ʏʦʨʥʦʚʦʣʘ 
 

ʇʨʦʛʨʝʩ ʥʽʢʦʣʠ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ ʽ ʚ ʩʬʝʨʽ ʤʦʜʝʣʶʚʘʥʥʷ ʦʜʷʛʫ  ʽ ʥʘ 
ʟʘʤʽʥʫ ʟʚʠʯʥʠʭ ʥʘʤ ʤʝʪʦʜʘʤ ʷʢʽ ʨʦʙʠʣʠ ʚʨʫʯʥʫ ʧʨʠʭʦʜʷʪʴ ʩʫʯʘʩʥʽ ʧʨʦʛʨʘʤʠ. 
ɯʊ-ʪʝʭʥʦʣʦʛʽʾ ʜʫʞʝ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ɰʭ ʚʞʝ ʥʝ ʧʝʨʰʠʡ 
ʨʽʢ ʧʨʦʩʫʚʘʶʪʴ ʫ ʮʽʡ ʩʬʝʨʽ, ʧʨʦʪʝ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʪʘʤ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ 
ʬʫʥʢʮʽʾ ʪʘ ʚʠʧʨʘʚʣʷʶʪʴ ʥʝʜʦʣʽʢʠ ʧʦʧʝʨʝʜʥʽʭ ʚʝʨʩʽʡ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤ, 
ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʙʽʣʴʰʝ ʧʦʛʣʠʙʠʪʠ ʟʥʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ 
ʜʽʷʣʴʥʦʩʪʽ. ɼʦ ʪʘʢʠʭ ʧʨʦʛʨʘʤ ʤʦʞʥʘ ʪʘʢʦʞ ʚʽʜʥʝʩʪʠ ʧʨʦʛʨʘʤʠ 3D-ʛʨʘʬʽʢʠ, 
ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚʠʪʠ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ, ʧʨʦʷʚʠʪʠ ʩʚʦʶ ʬʘʥʪʘʟʽʶ, ʪʘ 
ʩʪʚʦʨʠʪʠ ʱʦʩʴ ʩʚʦʻ ʥʝʧʦʚʪʦʨʥʝ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʝ.  

ʉʪʘʻ ʤʦʞʣʠʚʠʤ ʫʥʠʢʥʝʥʥʷ ʧʨʦʮʝʩʫ ʨʫʯʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʝʢʘʣ, ʟʘ 
ʜʦʧʦʤʦʛʦʶ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʚʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʻʢʪʥʠʭ ʽ 
ʧʽʜʛʦʪʦʚʯʠʭ ʨʦʙʽʪ, ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʽ ʧʽʜʙʽʨ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʨʷʜ 
ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʇʽʜʩʠʣʶʻʪʴʩʷ ʽʜʝʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ: ʟʘ ʜʦʧʦʤʦʛʦʶ 3D ʧʨʠʥʪʝʨʘ ʩʬʦʨʤʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʨʦʙʫ. ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʽʩʪʴ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʧʦʩʪʽʡʥʦ ʟʤʝʥʰʫʻʪʴʩʷ. ɺʞʝ ʩʴʦʛʦʜʥʽ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʻ 
ʜʦʩʪʫʧʥʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʨʝʥʜʽʚ, ʙʽʞʫʪʝʨʽʾ , ʘʢʩʝʩʫʘʨʽʚ ʦʜʷʛʫ ʪʘ ʧʨʠʢʨʘʩ ʥʘ 
ʦʩʥʦʚʽ 3D ʜʨʫʢʫ. ɸʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 
ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʠʨʦʙʫ ʽ ʡʦʛʦ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ  [1]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʧʽʜ ʯʘʩ 
ʤʦʜʝʣʶʚʘʥʥʷ ʦʜʷʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʾʾ ʤʦʞʣʠʚʦʩʪʷʤʠ: 

ʥʘʷʚʥʽʩʪʴ ʟʘʩʦʙʽʚ ʨʝʜʘʛʫʚʘʥʥʷ (ʪʦʙʪʦ ʤʦʜʝʣʶʚʘʥʥʷ) ʢʨʝʩʣʝʥʥʷ: 
ʧʦʚʦʨʦʪ, ʧʝʨʝʥʦʩ, ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʢʦʧʽʶʚʘʥʥʷ, ʜʟʝʨʢʘʣʴʥʝ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ (ʚʠʪʦʯʦʢ, ʨʝʣʴʻʬʥʠʭ ʣʽʥʽʡ ʪʦʱʦ); 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʪʘʥʜʘʨʪʥʠʭ ʯʘʩʪʠʥ ʤʦʜʝʣʽ; 
ʚʝʜʝʥʥʷ ʜʽʘʣʦʛʫ ʟ ʢʦʤʧôʶʪʝʨʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʥʠʭ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ 
ʢʦʥʩʪʨʫʢʪʦʨʘ-ʤʦʜʝʣʴʻʨʘ ʪʝʨʤʽʥʽʚ; 

ʥʘʷʚʥʽʩʪʴ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ ʦʧʠʩʫ ʪʠʧʦʚʠʭ ʤʦʜʝʣʝʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 
ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʩʽ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ ʮʴʦʛʦ ʢʣʘʩʫ ʦʜʷʛʫ (ʚʘʨʽʘʥʪʥʠʡ ʩʧʦʩʽʙ 
ʦʧʠʩʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ); 

ʦʜʝʨʞʘʥʥʷ ʢʨʝʩʣʝʥʴ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʦʜʷʛʫ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʦʬʦʨʤʣʝʥʠʭ 
ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʩʪʘʥʜʘʨʪʽʚ [2]. 

ʅʘ ʨʦʟʛʣʷʜ ʙʫʣʦ ʚʟʷʪʦ ʪʨʠ ʧʨʦʛʨʘʤʠ: çɽʣʝʢʪʨʦʥʥʠʡ ʤʘʥʝʢʝʥè (ʉɸʇʈ 
JULIVI), Marvelous Designer ʪʘ CLO3D. 

ʉɸʇʈ JULIVI (ʨʦʟʨʦʙʥʠʢ ʢʦʤʧʘʥʽʷ ʉɸʇʈʃɽɻʇʈʆʄ, ʋʢʨʘʾʥʘ) ʤʽʩʪʠʪʴ 
ʨʽʟʥʽ ʧʽʜʩʠʩʪʝʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʧʽʜʩʠʩʪʝʤʠ çɼʠʟʘʡʥè ʪʘ çʂʦʥʩʪʨʫʢʪʦʨè, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʫ ʨʦʙʦʪʫ ʟ ʣʝʢʘʣʘʤʠ, ʘ ʧʨʦʛʨʘʤʘ çɽʣʝʢʪʨʦʥʥʠʡ 
ʤʘʥʝʢʝʥè, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʫ JULIVI, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʚʠʢʦʥʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʧʨʠʤʽʨʢʫ ʨʦʟʨʦʙʣʝʥʠʭ ʫ ʧʨʦʛʨʘʤʽ çʂʦʥʩʪʨʫʢʪʦʨè 
ʤʦʜʝʣʝʡ. çɽʣʝʢʪʨʦʥʥʠʡ ʤʘʥʝʢʝʥè ʻ ʜʦʧʦʤʽʞʥʠʤ ʤʦʜʫʣʝʤ, ʷʢʽʡ ʧʨʘʮʶʻ ʨʘʟʦʤ 
ʟ ʧʨʦʛʨʘʤʦʶ çʂʦʥʩʪʨʫʢʪʦʨè ʩʠʩʪʝʤʠ JULIVI ʽ ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʢʨʝʤʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʦʤʫ ʱʦ ʨʦʙʦʪʘ ʚ ʮʠʭ ʤʦʜʫʣʷʭ ʦʨʛʘʥʽʟʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ 
ʣʝʢʘʣʘ ʤʦʜʝʣʝʡ ʚʠʨʦʙʽʚ ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ çɽʣʝʢʪʨʦʥʥʠʡ 
ʤʘʥʝʢʝʥè ʙʝʟ ʢʦʥʚʝʨʪʘʮʽʾ. 
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CLO3D ʘʙʦ CLO Virtual Fashion (ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ, 2009 ʨ.) ʧʨʦʛʨʘʤʘ ʜʣʷ 
ʚʽʨʪʫʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʢʘʥʠʥ. ɯʥʩʪʨʫʤʝʥʪʠ ʚ CLO3D 
ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʠʤʫʣʷʮʽʾ ʙʽʣʴʰʝ 20 ʚʠʜʽʚ ʪʢʘʥʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ 
ʥʘʪʫʨʘʣʴʥʦʾ ʪʘ ʰʪʫʯʥʦʾ ʰʢʽʨʠ, ʪʘ ʦʜʷʛʥʫʪʠ ʚʽʨʪʫʘʣʴʥʠʡ ʦʜʷʛ ʥʘ ʢʦʤʧ'ʶʪʝʨʥʫ 
ʚʽʨʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʬʽʛʫʨʠ ʣʶʜʠʥʠ. ʋ ʧʨʦʛʨʘʤʽ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʘʙʦ 
ʤʦʜʠʬʽʢʫʚʘʪʠ ʣʝʢʘʣʘ ʪʘ ʧʝʨʝʪʚʦʨʠʪʠ ʾʭ ʥʘ ʨʝʘʣʽʩʪʠʯʥʠʡ 3D-ʟʨʘʟʦʢ, ʷʢʠʡ 
ʚʽʜʪʚʦʨʶʻ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʢʘʥʠʥ, ʘ ʪʘʢʦʞ 
ʢʦʥʩʪʫʨʢʪʠʚʥʦʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ (ʰʚʠ, ʢʠʰʝʥʽ ʪʦʱʦ), ʦʟʜʦʙʣʝʥʥʷ ʦʜʷʛʫ 
(ʩʢʣʘʜʢʠ, ʟʙʦʨʢʠ, ʬʫʨʥʽʪʫʨʫ ʪʦʱʦ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʢʝʪʫ ʤʘʪʝʨʽʘʣʽʚ 
(ʧʨʦʢʣʘʜʦʢ, ʧʽʜʢʣʘʜʢʠ ʪʦʱʦ). 

Marvelous Designer (ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ) ï ʙʽʣʴʰ ʩʧʨʦʱʝʥʘ ʧʨʦʛʨʘʤʘ ʚʽʜ 
ʨʦʟʨʦʙʥʠʢʽʚ CLO3D, ʷʢʘ ʤʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʩʠʤʫʣʷʮʽʾ ʦʜʷʛʫ 
ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʋ ʮʽʡ ʧʨʦʛʨʘʤʽ ʤʦʞʥʘ ʚʽʜʪʚʦʨʠʪʠ ʦʜʷʛ ʽ ʪʝʢʩʪʠʣʴ 
ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ. Marvelous Designer ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʫʜʽʾ 
ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʽ ʘʥʽʤʘʮʽʾ, ʪʦʤʫ ʱʦ ʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʭʫʜʦʞʥʠʢʘʤ 
ʧʨʦʝʢʪʫʚʘʪʠ ʧʨʝʜʤʝʪʠ ʦʜʷʛʫ ʟ ʨʝʘʣʽʩʪʠʯʥʦʶ ʪʦʯʥʽʩʪʶ ʧʦʻʜʥʫʶʯʠ ʣʝʢʘʣʘ 
ʚʽʨʪʫʘʣʴʥʠʭ ʤʦʜʝʣʝʡ. Marvelous Designer ʥʝ ʻ ʧʨʦʛʨʘʤʦʶ ʜʣʷ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʽ 
ʰʚʝʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʦʢʨʝʤʘ, ʚʦʥʘ ʥʝʤʘʻ ʬʫʥʢʮʽʡ ʜʨʫʢʫ ʛʦʪʦʚʠʭ ʣʝʢʘʣ, 
ʘʣʝ ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʢʦʥʮʝʧʮʽʡ ʪʘ ʦʪʨʠʤʘʥʥʷ ʢʦʣʴʦʨʦʚʦʛʦ 
ʨʽʰʝʥʥʷ ʢʦʣʝʢʮʽʾ ʥʘ ʚʽʨʪʫʘʣʴʥʠʭ ʤʦʜʝʣʷʭ. 

ʈʦʟʛʣʷʥʫʚʰʠ ʪʨʠ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʚʩʽ ʚʦʥʠ ʤʘʶʪʴ ʙʘʟʠ 
ʜʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʤʘʥʝʢʝʥʽʚ ʬʽʛʫʨ ʯʦʣʦʚʽʢʽʚ, ʞʽʥʦʢ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʘʛʽʪʥʠʭ 
ʞʽʥʦʢ) ʽ ʜʽʪʝʡ ʨʽʟʥʠʭ ʨʦʟʤʽʨʦ-ʟʨʦʩʪʽʚ. 

ɺʽʨʪʫʘʣʴʥʦʤʫ ʤʘʥʝʢʝʥʦʚʽ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʢʦʣʽʨ ʪʘ ʜʦʚʞʠʥʫ ʚʦʣʦʩʩʷ, ʪʠʧ 
ʚʟʫʪʪʷ, ʟʘʣʠʚʢʫ ʧʦʚʝʨʭʥʽ ʤʘʥʝʢʝʥʘ, ʱʦ ʽʤʽʪʫʻ ʰʢʽʨʫ, ʪʦʱʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʞʥʘ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʧʦʩʪʘʚʫ, ʙʫʜʦʚʫ ʪʽʣʘ 
ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʘʥʝʢʝʥʫ ʪʘ ʟʤʽʥʠʪʠ ʡʦʛʦ ʧʦʟʫ. ɺ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʧʨʦʛʨʘʤʘʭ 
ʥʘʜʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʙʣʠʟʴʢʦ 200 ʚʠʜʽʚ ʪʢʘʥʠʥ, ʘ ʪʘʢʦʞ ʪʢʘʥʠʥʠ 
ʪʘ ʾʭ ʬʘʢʪʫʨʠ ʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʩʘʤʦʩʪʽʡʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʠʭ 
ʨʝʜʘʢʪʦʨʽʚ. ʇʽʜʩʠʩʪʝʤʘ çʂʦʥʩʪʨʫʢʪʦʨè ʉɸʇʈ JULIVI ʪʘ ʧʨʦʛʨʘʤʘ CLO3D, ʥʘ 
ʚʽʜʤʽʥʫ ʚʽʜ Marvelous Designer, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʝʩʪʠ ʣʝʢʘʣʘ ʥʘ ʜʨʫʢ ʪʘ 
ʫ ʬʦʨʤʘʪʽ dxf ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʽʥʰʠʭ ʉɸʇʈ. ʇʨʦʛʨʘʤʘ 
CLO3D ʤʽʩʪʠʪʴ ʙʽʣʴʰʫ ʙʘʟʫ ʪʢʘʥʠʥ, ʥʽʞ ʚ ʜʚʦʭ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ, ʪʘ ʤʘʻ 
ʩʧʝʮʽʘʣʴʥʠʡ ʤʦʜʫʣʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ. çɽʣʝʢʪʨʦʥʥʠʡ 
ʤʘʥʝʢʝʥè (ʉɸʇʈ JULIVI), Marvelous Designer ʪʘ CLO3D ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʟʨʦʙʠʪʠ ʨʝʥʜʝʨ (ʮʠʬʨʦʚʝ ʨʘʩʪʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ) ʛʦʪʦʚʠʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʘʪʘʭ 
ʬʦʪʦ ʪʘ ʚʽʜʝʦ, ʘ ʧʨʦʛʨʘʤʠ Marvelous Designer ʪʘ CLO3D ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʨʦʙʠʪʠ ʘʥʽʤʘʮʽʶ. 

ɺ ʧʨʦʛʨʘʤʘʭ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʨʽʟʥʽ ʬʦʥʠ ʘʙʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 
ʩʪʘʥʜʘʨʪʥʠʤ ʧʦʜʽʫʤʦʤ, ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʩʚʽʪʣʦ ʪʘ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ. ʅʘ ʨʠʩ. 1 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʦʜʷʛʫ ʥʘ ʚʽʨʪʫʘʣʴʥʠʭ ʬʽʛʫʨʘʭ ʣʶʜʠʥʠ ʚ ʧʨʦʛʨʘʤʘʭ 
CLO3D, Marvelous Designe ʪʘ ʉɸʇʈ JULIVI ʚ ʧʽʜʩʠʩʪʝʤʽ çɽʣʝʢʪʨʦʥʥʠʡ 
ʤʘʥʝʢʝʥè. 

ɿʘʚʜʷʢʠ ʮʠʤ ʧʨʦʛʨʘʤʘʤ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʦʞʫʪʴ ʟʘʦʱʘʜʞʫʚʘʪʠ ʯʘʩ ʥʘ 
ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʨʦʙʫ, ʨʦʟʨʦʙʢʫ ʡʦʛʦ ʣʝʢʘʣ ʽ ʧʽʜʙʦʨʫ ʪʢʘʥʠʥ, ʘʜʞʝ ʮʝ ʚʩʝ ʟʘ 
ʥʠʭ ʪʝʧʝʨ ʤʦʞʝ ʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʘ. ʉʴʦʛʦʜʥʽ ʣʠʰʝ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
ʰʚʝʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 
ʤʦʜʝʣʝʡ ʦʜʷʛʫ, ʚʚʘʞʘʶʯʠ, ʱʦ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʩʘʜʢʠ ʚʠʨʦʙʫ ʥʝʦʙʭʽʜʥʦ 
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ʚʠʛʦʪʦʚʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʟʨʘʟʦʢ, ʘʣʝ ʧʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʴʦʛʦ 
ʧʨʦʮʝʩʫ ʦʯʝʚʠʜʥʽ. ɿʨʫʯʥʽʰʝ ʪʘ ʰʚʠʜʰʝ ʩʪʚʦʨʠʪʠ ʣʝʢʘʣʘ ʚ ʉɸʇʈ JULIVI, 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʝʟ ʢʦʥʚʝʨʪʘʮʽʾ ʧʝʨʝʜʘʪʠ ʾʭ ʚ ʤʦʜʫʣʴ çɽʣʝʢʪʨʦʥʥʠʡ ʤʘʥʝʢʝʥè, 
ʘʜʞʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʣʝʢʘʣ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʨʠʰʚʠʜʰʫʶʪʴ 
ʨʦʙʦʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʮʝʭʫ [3]. 

ʎʽ ʧʨʦʛʨʘʤʠ ʪʘʢʦʞ ʚʧʣʠʥʫʣʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʚ ʋʢʨʘʾʥʽ 
ʙʨʝʥʜʫ DressX, ʟʘʩʥʦʚʘʥʠʡ ɼʘʨ'ʻʶ ʐʘʧʦʚʘʣʦʚʦʶ ʪʘ ʅʘʪʘʣʽʻʶ ʄʦʜʝʥʦʚʦʶ ʧʦ 
ʩʪʚʦʨʝʥʥʶ ʮʠʬʨʦʚʦʛʦ ʦʜʷʛʫ. DressX ʜʦʧʦʤʘʛʘʻ ʚʠʨʽʰʠʪʠ ʛʦʣʦʚʥʫ ʧʨʦʙʣʝʤʫ 
fashion-ʽʥʜʫʩʪʨʽʾ ï ʥʘʜʚʠʨʦʙʥʠʮʪʚʦ. ʄʘʡʞʝ ʟ ʢʦʞʥʦʾ ʥʦʚʦʾ ʢʦʣʝʢʮʽʾ ʩʚʽʪʦʚʽ 
ʜʠʟʘʡʥʝʨʠ ʧʨʦʜʘʶʪʴ ʣʠʰʝ 40% ʦʜʷʛʫ, ʽʥʰʽ 60% ʯʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ ʚʽʜʜʘʶʪʴ ʫ 
ʩʪʦʢʦʚʽ ʤʘʛʘʟʠʥʠ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʨʦʢʽʚ ʦʜʷʛ ʥʝ ʢʫʧʠʣʠ, ʡʦʛʦ ʚʠʢʠʜʘʶʪʴ 
ʘʙʦ ʚʽʜʚʦʟʷʪʴ ʫ ʢʨʘʾʥʠ ʪʨʝʪʴʦʛʦ ʩʚʽʪʫ [4]. 

 ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʦʢʦʣʽʥʥʷ  Z (ʣʶʜʠ, ʷʢʽ ʥʘʨʦʜʠʣʠʩʷ ʫ 
1997-2010 ʨʦʢʘʭ) ʨʝʛʫʣʷʨʥʦ ʧʫʙʣʽʢʫʶʪʴ ʚ Instagram ʽ TikTok ʢʦʥʪʝʥʪ ʽʟ 
ʟʤʽʥʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ. ʉʪʚʦʨʝʥʥʷ ʦʙʨʘʟʽʚ ʧʦʪʨʝʙʫʻ ʥʦʚʦʛʦ ʦʜʷʛʫ ʪʘ 
ʘʢʩʝʩʫʘʨʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʙʽʣʴʰʽʩʪʴ ʦʜʷʛʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʨʘʮʽʦʥʘʣʴʥʦ ʽ 
ʣʠʰʝ ʥʘ ʧʘʨʫ ʨʘʟʽʚ ʚ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ. ʇʨʦʮʝʩ ʢʫʧʽʚʣʽ ʮʠʬʨʦʚʦʛʦ ʦʜʷʛʫ 
ʧʨʦʩʪʠʡ: ʣʶʜʠʥʘ ʟʘʭʦʜʠʪʴ ʥʘ ʩʘʡʪ, ʦʙʠʨʘʻ ʦʜʷʛ, ʟʘʚʘʥʪʘʞʫʻ ʬʦʪʦ ʣʶʜʠʥʠ, ʷʢʫ 
ʧʦʪʨʽʙʥʦ ʦʜʷʛʥʫʪʠ, ʧʣʘʪʠʪʴ. ʌʘʭʽʚʝʮʴ ʟ 3D ʩʪʘʨʪʘʧʫ DressX ʦʪʨʠʤʫʻ 
ʬʦʪʦʛʨʘʬʽʶ, "ʦʜʷʛʘʻ" ʚʽʨʪʫʘʣʴʥʽ ʨʝʯʽ ʥʘ ʬʦʪʦʛʨʘʬʽʶ ʽ ʚʽʜʧʨʘʚʣʷʻ ʟʘʤʦʚʥʠʢʫ.  

ʅʘʨʘʟʽ ʚʽʨʪʫʘʣʴʥʠʡ ʤʘʛʘʟʠʥ ʱʦʤʽʩʷʮʷ ʚʽʜʚʽʜʫʶʪʴ 20-30 ʪʠʩ ʦʩʽʙ. ɰʤ 
ʜʦʩʪʫʧʥʦ ʧʦʥʘʜ 1 500 ʤʦʜʝʣʝʡ ʦʜʷʛʫ. ʇʨʠʙʣʠʟʥʦ 40% ʨʦʟʨʦʙʠʣʠ ʥʝʟʘʣʝʞʥʽ 
ʜʠʟʘʡʥʝʨʠ, 60% ï ʮʝ ʢʦʣʝʢʮʽʾ ʚʣʘʩʥʦʛʦ ʙʨʝʥʜʫ DressX. [5]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʩʽ ʧʝʨʝʚʘʛʠ 3D ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʫʯʘʩʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʟ ʨʝʘʣʴʥʠʤ, ʘʣʝ ʽ ʟ ʚʽʨʪʫʘʣʴʥʠʤ 
ʦʜʷʛʦʤ. ʎʝ ʟʥʘʯʥʦ ʟʘʦʱʘʜʠʪʴ ʯʘʩ ʽ ʤʘʪʝʨʽʘʣʠ ʜʦʧʦʤʘʛʘʶʯʠ ʧʽʢʣʫʚʘʪʠʩʴ ʧʨʦ 
ʩʝʙʝ ʽ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɰʭ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʦʟʚʦʣʠʪʴ ʢʦʞʥʦʤʫ 
ʟʥʘʡʪʠ ʩʦʙʽ ʧʨʦʛʨʘʤʫ ʚ ʷʢʽʡ ʟʤʦʞʝ ʦʩʚʦʾʪʠʩʴ, ʘ ʪʘʢ ʷʢ ʚ ʋʢʨʘʾʥʽ ʱʝ ʥʝ ʚʩʽ 
ʤʘʩʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ, ʮʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʩʪʨʽʤʢʦ ʨʦʟʚʠʪʠ 
ʩʚʦʻ ʚʠʨʦʙʥʠʮʪʚʦ ʯʠ ʟʘʩʥʫʚʘʪʠ ʚʣʘʩʥʠʡ ʫʥʽʢʘʣʴʥʠʡ ʙʨʝʥʜ 
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ʋɼʂ 685.3  
ʐʃʗʍʀ ɿʄɽʅʐɽʅʅʗ ʅɽɻɸʊʀɺʅʆɻʆ ɺʇʃʀɺʋ ɯʅɼʋʉʊʈɯɰ ʄʆɼʀ 

ʅɸ ɽʂʆʃʆɻɯʖ 

ʆ. ɯ. ʉɺʀʉʊ, ʃ. ʇ. ʏɽʈʊɽʅʂʆ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
 

ɯʥʜʫʩʪʨʽʷ ʤʦʜʠ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʥʘʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʚʦʜʘ, 
ʝʥʝʨʛʽʷ ʪʘ ʩʠʨʦʚʠʥʘ, ʘ ʪʘʢʦʞ ʟʘ ʚʠʨʦʙʥʠʮʪʚʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ: ɺʠʨʦʙʥʠʮʪʚʦ ʧʦʣʽʝʩʪʝʨʫ ʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ 
ʟʨʦʩʣʦ ʟ 20 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʫ 2000 ʨʦʮʽ ʜʦ 60 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʫ 2018 ʨʦʮʽ ʪʘ, ʷʢ 
ʦʯʽʢʫʻʪʴʩʷ, ʜʦʩʷʛʥʝ 90 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʜʦ 2030 ʨʦʢʫ. ʎʝ ʟʨʦʩʪʘʥʥʷ ʩʧʨʠʯʠʥʷʻ 
ʟʥʘʯʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʟʝʤʣʽ ʪʘ ʚʦʜʠ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. [1] 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʆʜʷʛ ʰʚʠʜʢʦʾ ʤʦʜʠ ʯʘʩʪʦ 
ʦʙʨʦʙʣʷʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦʙ ʟʨʦʙʠʪʠ ʡʦʛʦ 
ʤʽʮʥʽʰʠʤ, ʚʦʜʦʥʝʧʨʦʥʠʢʥʽʰʠʤ ʘʙʦ ʙʝʟ ʟʤʦʨʰʦʢ. ʆʜʥʘʢ ʙʘʛʘʪʦ ʟ ʮʠʭ 
ʭʽʤʽʢʘʪʽʚ ʻ ʪʦʢʩʠʯʥʠʤʠ ʽ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ. 
ɼʝʷʢʽ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʢʘʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʜʷʟʽ 
ʰʚʠʜʢʦʾ ʤʦʜʠ, ʚʢʣʶʯʘʶʪʴ: ɻʣʽʬʦʩʘʪ ʪʘ ʽʥʰʽ ʛʝʨʙʽʮʠʜʠ ʘʙʦ ʧʝʩʪʠʮʠʜʠ, ʷʢʽ 
ʧʦʚ'ʷʟʘʥʽ ʟ ʨʘʢʦʤ, ʛʦʨʤʦʥʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʧʦʨʫʰʝʥʥʷʤʠ ʨʦʟʚʠʪʢʫ ʪʘ 
ʧʨʦʙʣʝʤʘʤʠ ʬʝʨʪʠʣʴʥʦʩʪʽ; ʌʪʘʣʘʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʘʣʝʨʛʽʶ, ʘʩʪʤʫ, 
ʜʽʘʙʝʪ ɯɯ ʪʠʧʫ ʪʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ; ɸʟʦʙʘʨʚʥʠʢʠ, ʷʢʽ ʻ 
ʢʘʥʮʝʨʦʛʝʥʥʠʤʠ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʝʥʜʦʢʨʠʥʥʽ ʧʦʨʫʰʝʥʥʷ ʪʘ 
ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ; ʌʦʨʤʘʣʴʜʝʛʽʜ, ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʜʨʘʟʥʝʥʥʷʤ ʰʢʽʨʠ ʪʘ 
ʨʝʩʧʽʨʘʪʦʨʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ; ɹʨʦʤʦʚʘʥʽ ʘʥʪʠʧʽʨʝʥʠ, ʷʢʽ ʤʦʞʫʪʴ 
ʚʠʢʣʠʢʘʪʠ ʨʘʢ, ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʱʠʪʦʚʠʜʥʦʾ ʟʘʣʦʟʠ ʪʘ ʝʥʜʦʢʨʠʥʥʦʾ 
ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʧʣʦʜʫ; PFAS, ʷʢʽ ʤʦʞʫʪʴ 
ʚʠʢʣʠʢʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʧʝʯʽʥʢʠ, ʘʩʪʤʫ ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʠʨʦʢ; ɺʘʞʢʽ 
ʤʝʪʘʣʠ, ʪʘʢʽ ʷʢ ʩʚʠʥʝʮʴ ʽ ʭʨʦʤ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʩʣʘʙʣʶʚʘʪʠ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ, 
ʚʠʢʣʠʢʘʪʠ ʧʨʦʙʣʝʤʠ ʟ ʨʝʧʨʦʜʫʢʪʠʚʥʦʶ ʬʫʥʢʮʽʻʶ, ʧʦʰʢʦʜʞʫʚʘʪʠ ʤʦʟʦʢ, 
ʥʠʨʢʠ ʘʙʦ ʧʝʯʽʥʢʫ. [2]  

ɺʠʨʦʙʥʠʮʪʚʦ ʚʟʫʪʪʷ ʪʘ ʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʽʚ ʪʘʢʦʞ ʻ ʟʥʘʯʥʠʤ 
ʜʞʝʨʝʣʦʤ ʚʽʜʭʦʜʽʚ. ɺ 2019 ʨʦʮʽ ʚʽʥ ʛʝʥʝʨʫʚʘʚ 1 ɻʪ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ɿʘ 
ʩʮʝʥʘʨʽʻʤ çʙʽʟʥʝʩ ʷʢ ʟʘʟʚʠʯʘʡè ʚʠʢʠʜʠ ʤʦʜʠ ʟʨʦʩʪʫʪʴ ʜʦ 1,6 ɻʪ ʜʦ 2030 ʨ.[1] 

ʇʝʨʝʚʠʨʦʙʥʠʮʪʚʦ ʪʦʚʘʨʽʚ ʰʚʠʜʢʦʾ ʤʦʜʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʠʰʢʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ, 
ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʪʦʚʘʨʽʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ 
ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ɼʝʷʢʽ ʟ 
ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʦʢʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 
ʚʟʫʪʪʷ ʪʘ ʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʚʢʣʶʯʘʶʪʴ: 

ʍʽʤʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ, ʪʘʢʽ ʷʢ ʪʦʣʫʦʣ, ʢʩʠʣʦʣ ʪʘ ʘʮʝʪʦʥ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʯʠʥʝʥʥʷ ʢʣʝʾʚ, ʬʘʨʙ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʎʽ 
ʨʦʟʯʠʥʥʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʰʢʽʨʠ. 

ʌʘʨʙʠ ʪʘ ʙʘʨʚʥʠʢʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʚʠʨʦʙʘʤ 
ʢʦʣʴʦʨʫ, ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʩʚʠʥʝʮʴ, ʢʘʜʤʽʡ ʪʘ ʨʪʫʪʴ. 
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ʎʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʷʢʱʦ ʚʦʥʠ 
ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʦʨʛʘʥʽʟʤ.  

ʂʣʝʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʢʣʝʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ 
ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʬʦʨʤʘʣʴʜʝʛʽʜ ʪʘ ʪʦʣʫʦʣ. ʎʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 
ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʰʢʽʨʠ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ ʟʘʚʜʘʪʠ ʰʢʦʜʠ 
ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʮʽ ʤʘʪʝʨʽʘʣʠ 
ʤʦʞʫʪʴ: 

ɿʘʙʨʫʜʥʶʚʘʪʠ ʚʦʜʫ, ʷʢʱʦ ʚʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʨʽʯʢʠ, ʦʟʝʨʘ ʪʘ ʤʦʨʷ.  ɿʘ 
ʦʮʽʥʢʘʤʠ ʚʯʝʥʠʭ, 35% ʤʽʢʨʦʧʣʘʩʪʠʢʫ, ʟʥʘʡʜʝʥʦʛʦ ʚ ʦʢʝʘʥʘʭ, ʧʦʭʦʜʠʪʴ ʟ 
ʪʝʢʩʪʠʣʶ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʘʡʙʽʣʴʰʠʤ ʜʞʝʨʝʣʦʤ ʤʽʢʨʦʧʣʘʩʪʠʢʦʚʦʛʦ 
ʟʘʙʨʫʜʥʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ. [4] 

ɿʘʙʨʫʜʥʶʚʘʪʠ ʧʦʚʽʪʨʷ, ʷʢʱʦ ʚʦʥʠ ʩʧʘʣʶʶʪʴʩʷ ʘʙʦ ʚʠʜʽʣʷʶʪʴʩʷ ʚ 
ʘʪʤʦʩʬʝʨʫ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘ ʜʘʥʠʤʠ ʇʨʦʛʨʘʤʠ ʆʆʅ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ, ʥʘ ʤʦʜʫ ʧʨʠʧʘʜʘʻ ʜʦ 10% ʩʚʽʪʦʚʦʛʦ ʚʠʢʠʜʫ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ð 
ʮʝ ʙʽʣʴʰʝ, ʥʽʞ ʤʽʞʥʘʨʦʜʥʽ ʨʝʡʩʠ ʪʘ ʤʦʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʨʘʟʦʤ ʫʟʷʪʽ. [4] 

ɿʘʙʨʫʜʥʶʚʘʪʠ ˇʨʫʥʪ, ʷʢʱʦ ʚʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ˇʨʫʥʪ ʧʽʜ ʯʘʩ 
ʚʠʨʦʙʥʠʮʪʚʘ ʘʙʦ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. 

ɺʠʨʦʙʥʠʢʠ ʚʟʫʪʪʷ ʪʘ ʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʽʚ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʽʣʴʰ ʙʝʟʧʝʯʥʽ 
ʘʣʴʪʝʨʥʘʪʠʚʠ: 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʪʫʨʘʣʴʥʽ ʙʘʨʚʥʠʢʠ, ʪʘʢʽ ʷʢ ʨʦʩʣʠʥʥʽ ʙʘʨʚʥʠʢʠ ʘʙʦ 
ʤʽʥʝʨʘʣʴʥʽ ʙʘʨʚʥʠʢʠ. ʎʽ ʙʘʨʚʥʠʢʠ ʯʘʩʪʦ ʤʘʶʪʴ ʷʩʢʨʘʚʽ ʪʘ ʥʘʩʠʯʝʥʽ ʢʦʣʴʦʨʠ, ʽ 
ʚʦʥʠ ʻ ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʰʢʽʨʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 
ʟʘʤʽʩʪʴ ʭʣʦʨʙʝʥʟʦʣʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟʧʝʯʥʽʰʽ ʨʦʟʯʠʥʥʠʢʠ, ʪʘʢʽ ʷʢ 
ʝʪʘʥʦʣ ʘʙʦ ʙʫʪʠʣʘʮʝʪʘʪ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʨʦʜʥʽ ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʽ ʟʘʩʦʙʠ. ʇʨʠʨʦʜʥʽ 
ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʽ ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ ʢʘʨʥʘʫʙʘʩʴʢʠʡ ʚʽʩʢ, ʱʦ ʻ ʙʝʟʧʝʯʥʠʤʠ 
ʜʣʷ ʰʢʽʨʠ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʻ ʙʽʦʨʦʟʢʣʘʜʥʠʤʠ, ʱʦ 
ʦʟʥʘʯʘʻ, ʱʦ ʚʽʥ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʚ ʧʨʠʨʦʜʽ ʙʝʟ ʟʘʙʨʫʜʥʝʥʥʷ. [3] 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʣʝʾ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ 
ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ʅʘʧʨʠʢʣʘʜ ʢʣʝʾ ʥʘ ʦʩʥʦʚʽ ʢʨʦʭʤʘʣʶ. ʂʨʦʭʤʘʣʴ ʻ 
ʧʨʠʨʦʜʥʠʤ ʧʦʣʽʤʝʨʦʤ, ʷʢʠʡ ʦʪʨʠʤʫʶʪʴ ʟ ʨʦʩʣʠʥʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ 
ʢʫʢʫʨʫʜʟʘ, ʨʠʩ ʘʙʦ ʢʘʨʪʦʧʣʷ. ʂʣʝʾ ʥʘ ʦʩʥʦʚʽ ʢʨʦʭʤʘʣʶ ʻ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʽ ʥʝ 
ʤʽʩʪʷʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʢʣʝʶʚʘʥʥʷ ʨʽʟʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʧʘʧʽʨ, ʢʘʨʪʦʥ, ʪʢʘʥʠʥʘ ʪʘ ʜʝʨʝʚʦ. ɸʙʦ ʢʣʝʾ ʥʘ ʦʩʥʦʚʽ 
ʧʦʣʽʩʘʭʘʨʠʜʽʚ. ʂʣʝʾ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʩʘʭʘʨʠʜʽʚ ʻ ʚʦʜʦʨʦʟʯʠʥʥʠʤʠ ʽ ʥʝ ʤʽʩʪʷʪʴ 
ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʢʣʝʶʚʘʥʥʷ ʨʽʟʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʧʘʧʽʨ, ʢʘʨʪʦʥ, ʪʢʘʥʠʥʘ ʪʘ ʜʝʨʝʚʦ. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʟʫʪʪʻʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʨʘʜʠʮʽʡʥʦ ʻ ʦʜʥʠʤ ʟ 
ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʫ ʥʘ ʝʢʦʣʦʛʽʶ ʪʘ ʥʘ 
ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʩʴʦʛʦʜʥʽ ʟôʷʚʣʷʶʪʴʩʷ ʚʩʝ ʥʦʚʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʆʢʨʽʤ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʟʥʘʯʝʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʦʞʥʘ ʪʘʢʦʞ 
ʟʘʩʪʦʩʫʚʘʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʟʫʪʪʷ. ʉʫʮʽʣʴʥʝ 
ʤʦʥʦ-ʢʦʤʧʦʥʝʥʪʥʝ ʚʟʫʪʪʷ ʽʟ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʩʫʤʽʰʝʡ (ʨʠʩ. 1, ʘ) 
ʜʦʟʚʦʣʷʻ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʝʾʚ, ʘʧʨʝʪʫʨ ʪʘ ʽʥʰʠʭ ʭʽʤʽʢʘʪʽʚ. 
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ʂʨʽʤ ʪʦʛʦ, ʥʘʚʽʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʰʢʽʨʷʥʦʛʦ ʚʟʫʪʪʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʙʽʣʴʰ 
ʙʝʟʧʝʯʥʠʤ. ʊʘʢ, ʜʝʷʢʽ ʚʠʨʦʙʥʠʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚʟʫʪʪʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʢʣʝʶ ʜʣʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʽʜʦʰʚʠ: ʪʘʢʦʤʫ ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʨʠʷʻ 
ʩʫʮʽʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʤʦʢʘʩʠʥʽʚ (ʨʠʩ.1, ʙ), ʘ ʪʘʢʦʞ ʦʧʘʥʢʽʚ ʟ ʩʧʝʮʽʘʣʴʥʦʶ 
ʢʦʨʠʪʦʧʦʜʽʙʥʦʶ ʧʽʜʦʰʚʦʶ (ʨʠʩ. 1, ʚ). 

 

 
ʘ     ʙ    ʚ 

ʈʠʩ. 1. ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʟʫʪʪʷ  
 

ɺʠʩʥʦʚʢʠ: ʉʴʦʛʦʜʥʽʰʥʽʡ ʩʪʘʥ ʝʢʦʣʦʛʽʾ ʪʘ ʪʦʡ ʚʧʣʠʚ, ʷʢʠʡ ʩʧʨʘʚʣʷʻ 
ʽʥʜʫʩʪʨʽʷ ʤʦʜʠ ʥʘ ʥʴʦʛʦ, ʟʤʫʰʫʶʪʴ ʚʠʨʦʙʥʠʢʽʚ ʰʫʢʘʪʠ ʩʧʦʩʦʙʠ ʟʨʦʙʠʪʠ 
ʽʥʜʫʩʪʨʽʶ ʤʦʜʠ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ-ʜʨʫʞʥʴʦʶ ʛʘʣʫʟʟʶ. ɺʠʨʦʙʥʠʢʠ ʤʦʞʫʪʴ 
ʟʤʝʥʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʽʣʴʰ 
ʙʝʟʧʝʯʥʽ ʘʣʴʪʝʨʥʘʪʠʚʠ. ʉʧʦʞʠʚʘʯʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʥʝʩʪʠ ʩʚʽʡ ʚʢʣʘʜ, 
ʚʠʙʠʨʘʶʯʠ ʚʟʫʪʪʷ ʪʘ ʛʘʣʘʥʪʝʨʝʡʥʽ ʚʠʨʦʙʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʩʴ ʜʝʷʢʽ ʢʦʥʢʨʝʪʥʽ ʧʦʨʘʜʠ ʱʦʜʦ ʚʠʙʦʨʫ ʚʟʫʪʪʷ 
ʪʘ ʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ: 

ʐʫʢʘʡʪʝ ʚʟʫʪʪʷ ʪʘ ʛʘʣʘʥʪʝʨʝʡʥʽ ʚʠʨʦʙʠ, ʷʢʽ ʤʘʶʪʴ ʩʝʨʪʠʬʽʢʘʪ 
ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʊʘʢʽ ʩʝʨʪʠʬʽʢʘʪʠ, ʷʢ Oeko-Tex Standard 100 ʪʘ GOTS, 
ʛʘʨʘʥʪʫʶʪʴ, ʱʦ ʤʘʪʝʨʽʘʣʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʥʝ ʤʽʩʪʷʪʴ ʰʢʽʜʣʠʚʠʭ 
ʨʝʯʦʚʠʥ. 

ɿʚʝʨʪʘʡʪʝ ʫʚʘʛʫ ʥʘ ʩʢʣʘʜ ʚʟʫʪʪʷ ʪʘ ʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʽʚ. ʗʢʱʦ ʚʠ ʥʝ 
ʤʦʞʝʪʝ ʟʥʘʡʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜ, ʢʨʘʱʝ ʥʝ ʢʫʧʫʡʪʝ ʮʝʡ ʧʨʦʜʫʢʪ. ʑʦʙ 
ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʦʜʷʟʽ, ʚʘʞʣʠʚʦ ʦʙʠʨʘʪʠ ʦʜʷʛ ʟ 
ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʦʥ, ʪʘʢʠʭ ʷʢ ʙʘʚʦʚʥʘ, ʚʦʚʥʘ ʘʙʦ ʣʴʦʥ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
 

1. Overconsumption in the fashion industry - Fashion Revolution By 
Richard Vasquez Jr https://www.fashionrevolution.org/overconsumption-in-the-
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breathable by Aalto University https://phys.org/news/2019-09-natural-wax-
coating-garments-water-resistant.html  

4. The Global Glut of Clothing Is an Environmental Crisis by Rachael 
Dottle and Jackie Gu https://www.bloomberg.com/graphics/2022-fashion-industry-
environmental-impact/   
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ʋɼʂ 685.3                       

ɺʇʃʀɺ ɸɼɸʇʊʀɺʅʆʉʊɯ ʅɸ ɼʀɿɸʁʅ ʉʋʏɸʉʅʆɻʆ ɺɿʋʊʊʗ 

ʉ. ʃɸʇʏɸʂ, ʅ. ʂʋɿɯʅɸ 

ɺʉʇ ʆʜʝʩʴʢʠʡ ʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʆʅʊʋ 

 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʻ 

ʽʥʜʫʩʪʨʽʷ ʤʦʜʠ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʘ ʣʶʜʠʥʘ ʧʨʘʛʥʝ ʙʫʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʚ 

ʙʘʛʘʪʦʛʨʘʥʥʦʤʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʥʘʤʘʛʘʶʯʠʩʴ ʚʠʜʽʣʠʪʠʩʷ ʩʚʦʾʤ ʦʩʦʙʣʠʚʠʤ 

ʦʙʨʘʟʦʤ ʪʘ ʩʪʠʣʝʤ, ʢʦʪʨʠʡ ʜʦʧʦʚʥʶʻʪʴʩʷ ʦʜʷʛʦʤ, ʚʟʫʪʪʷʤ ʪʘ ʘʢʩʝʩʫʘʨʘʤʠ. 

ɼʘʥʠʡ ʥʘʧʨʷʤ ʩʧʦʥʫʢʘʻ ʽʥʜʫʩʪʨʽʶ ʤʦʜʠ ʩʪʘʪʠ ʙʽʣʴʰ ʨʦʟʫʤʽʶʯʦʶ ʪʘ 

ʚʢʣʶʯʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʫ ʩʚʽʡ ʜʠʟʘʡʥ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʽʩʪʴ ʢʘʪʝʛʦʨʽʾ 

ʣʶʜʝʡ, ʜʣʷ ʷʢʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʝʥʦ ʚʠʨʦʙʠ, ʱʦ ʤʘʶʪʴ ʘʜʘʧʪʠʚʥʽ 

ʝʣʝʤʝʥʪʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʙʫʪʠ ʩʘʤʦʩʪʽʡʥʠʤʠ ʚ ʙʫʜʴ-ʷʢʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʉʴʦʛʦʜʥʽʰʥʷ ʤʦʜʘ ʜʦʩʠʪʴ ʤʽʥʣʠʚʘ ʪʘ ʪʝʭʥʽʯʥʦ ʧʨʦʛʨʝʩʠʚʥʘ. ʆʨʪʦʧʝʜʠʯʥʝ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʚʟʫʪʪʷ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʟʫʪʪʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ 

ʚʞʠʪʢʫ. ʊʘʢʽ ʚʠʨʦʙʠ ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ɹʽʣʴʰʽʩʪʴ ʜʠʟʘʡʥʝʨʽʚ ʥʠʥʽ ʧʨʘʮʶʻ ʥʘʜ ʨʦʟʫʤʥʠʤʠ ʪʘ 

ʘʜʘʧʪʠʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʚʟʫʪʪʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ ʣʶʜʴʤʠ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʄʦʜʝʣʽ ʜʘʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʦʙʦʚôʷʟʢʦʚʦ 

ʧʦʪʨʽʙʥʦ ʧʨʦʻʢʪʫʚʘʪʠ ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʦʞʠʚʘʯʘ. ɺ 

ʥʘʰ ʯʘʩ ʜʦʩʠʪʴ ʚʘʞʢʦ ʟʜʠʚʫʚʘʪʠ ʣʶʜʝʡ ʯʠʤʦʩʴ ʥʦʚʠʤ ʪʘ ʥʝʟʚʠʯʘʡʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʧʨʦʪʷʛʦʤ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʬʝʰʥ-ʽʥʜʫʩʪʨʽʷ ʟʨʦʙʠʣʘ ʚʘʛʦʤʠʡ 

ʚʥʝʩʦʢ ʪʘ ʧʝʨʝʣʦʤʠʣʘ ʩʪʝʨʝʦʪʠʧʠ, ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʯʝʡ. 

ʄʦʜʘ ʟʘʚʞʜʠ ʚʧʣʠʚʘʻ ʥʘ ʚʧʦʜʦʙʘʥʥʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʥʘʩʝʣʝʥʥʷ ʪʘ ʰʚʠʜʢʦ 

ʧʨʠʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʚʠʤʦʛ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʚʘʞʘʶʯʠ ʪʘ ʥʘ ʩʦʮʽʘʣʴʥʽ ʧʦʪʨʝʙʠ. 

ʉʫʯʘʩʥʘ ʽʥʜʫʩʪʨʽʷ ʤʦʜʠ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʝʡ. ɯʥʢʦʣʠ ʾʾ 

ʧʦʨʽʚʥʶʶʪʴ ʟ ʧʨʦʚʽʜʥʠʢʦʤ ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ ʽʥʢʣʶʟʽʻʶ, ʷʢʠʡ ʥʘʤʘʛʘʻʪʴʩʷ 

ʜʦʥʝʩʪʠ ʚʘʞʣʠʚʽʩʪʴ, ʢʦʤʬʦʨʪ ʪʘ ʢʦʨʠʩʪʴ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʨʝʯʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʚʽʪ 

ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʦʙʦʪʽ ʜʠʟʘʡʥʝʨʽʚ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʘʜʘʧʪʠʚʥʠʤʠ ʚʠʨʦʙʘʤʠ, ʨʦʟʨʦʙʣʷʶʯʠ 

ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʦʜʝʣʽ ʜʣʷ ʚʩʽʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ.  

ʄʝʪʘ ʨʦʙʦʪʠ ï ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʘʜʘʧʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʫ ʩʫʯʘʩʥʦʤʫ ʚʟʫʪʪʽ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʥʘ ʜʠʟʘʡʥ ʩʫʯʘʩʥʦʛʦ ʚʟʫʪʪʷ.  

ɸʢʪʫʘʣʴʥʠʤ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʻ ʧʠʪʘʥʥʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʜʷʛʘʥʥʷ ʚʟʫʪʪʷ. ɼʠʟʘʡʥʝʨʠ ʨʦʟʨʦʙʣʷʶʪʴ ʚʠʨʦʙʠ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʅʘʡʛʦʣʦʚʥʽʰʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʜʠʟʘʡʥʫ ʻ ʥʘʩʪʫʧʥʽ 

ʢʨʠʪʝʨʽʾ: ʤʦʜʫʣʴʥʽʩʪʴ - ʥʘʷʚʥʽʩʪʴ ʟʥʽʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʫʩʪʽʣʢʠ, ʷʢʽ 

ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʜʣʷ ʢʨʘʱʦʛʦ ʢʦʤʬʦʨʪʫ ʘʙʦ ʧʽʜʪʨʠʤʢʠ; ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ï 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʟʘʡʥʫ, ʱʦ ʟʥʠʞʫʻ ʧʦʪʨʝʙʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʚʽʢʫ, ʨʦʟʤʽʨʫ ʯʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ; 

ʜʦʩʪʫʧʥʽʩʪʴ - ʤʦʜʘ ʩʪʘʻ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʣʶʜʝʡ ʟ ʬʽʟʠʯʥʠʤʠ ʚʘʜʘʤʠ ʯʠ 

ʦʙʤʝʞʝʥʥʷʤʠ; ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ - ʚʟʫʪʪʷ, ʷʢʝ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʽʟʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ (ʪʝʧʣʦ, ʭʦʣʦʜ, ʜʦʱ) ʘʙʦ ʨʽʟʥʠʭ ʪʠʧʽʚ 
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ʧʦʚʝʨʭʦʥʴ (ʘʩʬʘʣʴʪ, ˇʨʫʥʪ, ʩʢʝʣʷ); ʨʦʟʪʷʞʥʽʩʪʴ ʪʘ ʛʥʫʯʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ - 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʪʷʛʫʚʘʪʠʩʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʧʨʠ ʨʽʟʥʠʭ ʧʦʚʥʦʪʘʭ ʩʪʦʧʽʚ; ʨʝʛʫʣʴʦʚʘʥʽ ʨʝʤʝʥʽ ʪʘ 

ʰʥʫʨʢʠ ï ʩʠʩʪʝʤʠ ʟʘʩʪʽʙʦʢ, ʷʢʽ ʤʦʞʥʘ ʣʝʛʢʦ ʨʝʛʫʣʶʚʘʪʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʨʘʱʝ ʧʨʠʣʷʛʘʥʥʷ ʚʟʫʪʪʷ ʜʦ ʥʽʛ; ʩʧʝʮʽʘʣʴʥʽ ʧʦʪʨʝʙʠ - ʚʟʫʪʪʷ, ʨʦʟʨʦʙʣʝʥʝ ʜʣʷ 

ʣʶʜʝʡ ʟ ʦʨʪʦʧʝʜʠʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʘʙʦ ʟ ʦʙʤʝʞʝʥʠʤʠ ʬʽʟʠʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʟʽ ʩʪʨʽʯʢʦʶ velcro ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʰʥʫʨʢʽʚ 

ʜʣʷ ʪʠʭ, ʭʪʦ ʤʘʻ ʪʨʫʜʥʦʱʽ ʟ ʩʘʤʦʩʪʽʡʥʠʤ ʦʜʷʛʘʥʥʷʤ; ʤʫʣʴʪʠʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

- ʚʟʫʪʪʷ, ʷʢʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʽʟʥʠʭ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʜʽʷʣʴʥʦʩʪʽ - ʚʽʜ 

ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʥʦʩʽʥʥʷ ʜʣʷ ʩʧʦʨʪʠʚʥʠʭ ʟʘʥʷʪʴ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʢʦʣʝʢʮʽʾ ʩʚʽʪʦʚʠʭ ʜʠʟʘʡʥʝʨʽʚ, ʟʘ ʦʩʪʘʥʥʽ ʧôʷʪʴ ʨʦʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʟʢʘ ʟʤʽʥʘ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʚʟʫʪʪʷ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʱʝ ʚʢʘʟʘʥʠʤ ʢʨʠʪʝʨʽʷʤ. ʋ ʤʦʜʝʣʷʭ ʣʽʪʥʴʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʜʦʩʠʪʴ 

ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʬʫʨʥʽʪʫʨʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʜʝʣʝʡ, ʪʠʤ ʩʘʤʠʤ ʩʧʦʥʫʢʘʻ ʜʠʟʘʡʥʝʨʽʚ ʜʦ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʚʧʨʦʚʘʜʞʝʥʴ ʚ ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʽ ʚʠʨʦʙʽʚ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʫ 

ʚʟʫʪʪʽ ʨʝʤʽʥʮʝʚʦʛʦ ʪʠʧʫ ʯʘʩʪʦ ʧʨʠʩʫʪʥʽ ʨʝʛʫʣʴʦʚʘʥʽ ʨʝʤʝʥʽ ʥʘ ʟʘʩʪʽʙʮʽ velcro, 

ʧʝʨʝʪʷʞʢʘʭ ʪʘ ʤʘʛʥʽʪʥʠʭ ʟʘʩʪʽʙʢʘʭ (ʜʘʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʤʦʜʝʣʷʭ ʜʠʟʘʡʥʝʨʽʚ ʙʨʝʥʜʽʚ: Tod`s, Isabel Marant, Hermes). 

ɺ ʤʦʜʝʣʴʥʦʤʫ ʚʟʫʪʪʽ, ʪʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ çʨʦʟʫʤʥʽè ʝʣʝʤʝʥʪʠ. ɸ ʦʪ ʫ 

ʩʧʦʨʪʠʚʥʦʤʫ ʚʟʫʪʪʽ - ʤʘʡʞʝ ʚʩʽ ʚʠʨʦʙʠ ʥʘʜʽʣʝʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʩʧʨʦʻʢʪʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ. ʎʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ, ʷʢ ʫ ʬʽʢʩʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʘʭ, ʧʽʜʦʰʚʘʭ, ʚʢʣʘʜʥʠʭ ʫʩʪʽʣʢʘʭ ʪʘʢ ʽ 

ʚ ʩʘʤʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʝʨʭʫ ʚʟʫʪʪʷ. ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʠʨʦʙʠ ʢʦʤʧʘʥʽʾ 

Nike, ʷʢʘ ʚʠʛʦʪʦʚʣʷʻ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʦʜʝʣʝʡ ʚʟʫʪʪʷ, ʟ ʨʽʟʥʠʤʠ 

ʘʜʘʧʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʆʜʥʽʻʶ ʟ ʧʦʧʫʣʷʨʥʠʭ ʤʦʜʝʣʝʡ ʻ ʚʠʨʽʙ ʟ ʨʦʟʫʤʥʦʶ ʰʥʫʨʽʚʢʦʶ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʘʥʦʛʦ ʚʟʫʪʪʷ ʻ ʪʝ, ʱʦ ʡʦʛʦ ʤʦʞʫʪʴ ʦʜʷʛʘʪʠ ʣʶʜʠ ʙʝʟ ʜʦʧʦʤʦʛʠ 

ʨʫʢ. ɺ ʜʘʥʽʡ ʤʦʜʝʣʽ ʟʘʩʪʦʩʦʚʘʥʦ ʩʫʯʘʩʥʫ ʪʝʭʥʦʣʦʛʽʶ Flyease. ɼʦʩʠʪʴ ʘʢʪʠʚʥʦ 

ʚ ʧʦʻʜʥʘʥʥʽ ʩʫʯʘʩʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʚʟʫʪʪʷ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘʢʦʞ 

ʧʨʘʮʶʶʪʴ ʜʠʟʘʡʥʝʨʠ ʩʚʽʪʦʚʠʭ ʙʨʝʥʜʽʚ Dior, Tod`s, Isabel Marant, Hermes, 

Casadei, Kenzo ʪʘ ʽʥ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʢʦʣʝʢʮʽʾ ʚʠʱʝ ʟʛʘʜʘʥʠʭ ʜʠʟʘʡʥʝʨʽʚ, ʪʦ 

ʙʫʜʝ ʧʦʤʽʪʥʦ, ʱʦ ʤʦʜʝʣʽ ʚʠʨʦʙʽʚ ʚʟʫʪʪʷ ʤʘʶʪʴ ʨʦʟʰʠʨʝʥʫ ʥʦʩʢʦʚʫ ʯʘʩʪʠʥʫ, 

ʪʘʢʦʞ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʫʪʥʽ ʨʝʛʫʣʶʚʘʣʴʥʽ ʯʝʨʝʟʧʽʜʡʦʤʥʽ ʨʝʤʝʥʽ ʥʘ 

ʘʜʘʧʪʠʚʥʠʭ ʟʘʩʪʽʙʢʘʭ, ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʫʩʪʽʣʢʠ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ 

ʧʨʠʪʘʤʘʥʥʽ ʘʜʘʧʪʠʚʥʦʤʫ ʚʟʫʪʪʶ. ʊʘʢ, ʚ ʢʦʣʝʢʮʽʾ Dior Men ʦʩʽʥʴ-ʟʠʤʘ 

2022/2023 ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʧʦʚʪʦʨʶʶʪʴ ʜʠʟʘʡʥ 

ʦʨʪʦʧʝʜʠʯʥʠʭ ʢʨʦʢʩʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ, ʧʨʘʢʪʠʯʥʝ ʧʦʻʜʥʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʦʜʠ 

ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ. ɺ ʨʦʙʦʪʘʭ Kenzo, Casadei, Giaborghini 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʙôʻʤʥʽ ʬʦʨʤʠ ʪʘ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʝʛʫʣʶʚʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʥʘʚʽʪʴ ʮʽʣʠʭ ʜʝʪʘʣʝʡ, ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʝʪʷʞʦʢ ʪʘ ʟʘʩʪʽʙʦʢ velcro. ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʠʟʘʡʥʝʨʠ 

ʘʜʘʧʪʠʚʥʠʭ ʚʠʨʦʙʽʚ ʧʨʘʛʥʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʟʫʪʪʷ, ʷʢʝ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʰʠʨʦʢʘ ʢʘʪʝʛʦʨʽʷ ʣʶʜʝʡ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ, ʧʨʽʦʨʠʪʝʪʽʚ ʯʠ ʽʥʰʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ. ʎʝ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʽʟʥʠʭ ʧʦʪʨʝʙ ʪʘ 
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ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʞʠʚʘʯʽʚ. ɺʟʫʪʪʷ ʜʘʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 

ʚʠʤʦʛʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ; ʚʦʥʦ ʚʽʜʦʙʨʘʞʘʻ ʤʦʜʥʽ ʪʝʥʜʝʥʮʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʢʦʞʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʧʦʪʨʝʙ, ʚʠʙʦʨʦʤ ʩʪʠʣʴʥʦʛʦ ʚʟʫʪʪʷ. 

ɼʦʩʣʽʜʠʚʰʠ ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʜʠʟʘʡʥ ʩʫʯʘʩʥʦʛʦ 

ʚʟʫʪʪʷ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʘʜʘʧʪʠʚʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʝʨʛʦʥʦʤʽʯʥʽʩʪʴ ʚʠʨʦʙʽʚ, 

ʧʨʠʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʜʠʟʘʡʥʝʨʽʚ ʜʦ ʧʠʪʘʥʴ ʢʦʤʬʦʨʪʫ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

ʦʩʦʙʘʤ ʟ ʦʙʤʝʞʝʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ɸʜʘʧʪʠʚʥʠʡ ʜʠʟʘʡʥ 

ʨʦʟʰʠʨʶʻ ʝʩʪʝʪʠʯʥʽ ʤʝʞʽ, ʩʪʚʦʨʶʶʯʠ ʚʠʨʦʙʠ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, 

ʘʣʝ ʡ ʚʠʜʠʤʦ ʧʨʠʚʘʙʣʠʚʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. ʆʜʥʽʻʶ ʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʦʛʦ 

ʚʟʫʪʪʷ ʻ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʦʧʮʽʡ ʱʦʜʦ ʡʦʛʦ ʰʠʨʠʥʠ, ʚʽʜ ʚʫʟʴʢʠʭ ʜʦ ʜʫʞʝ 

ʰʠʨʦʢʠʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʦʩʽʙ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ ʘʙʦ ʦʙʤʝʞʝʥʦʶ 

ʤʦʪʦʨʠʢʦʶ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʟ ʘʜʘʧʪʠʚʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ.  

   

ʈʠʩ.1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʜʠʟʘʡʥʽ ʩʫʯʘʩʥʠʭ ʤʦʜʝʣʝʡ  ʚʟʫʪʪʷ 
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ʂʈɽɸʊʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ɺɿʋʊʊʗ ɿɸ 

ɯʅɼʀɺɯɼʋɸʃʔʅʀʄ ɿɸʄʆɺʃɽʅʅʗʄ 

ʊ.ʄ. ʃʀʇʉʔʂʀʁ, ɸ.ɯ. ɹɸɹʀʏ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
 

ʉʫʯʘʩʥʘ ʤʦʜʘ ʻ ʢʨʝʘʪʠʚʥʦ ʥʘʧʨʘʚʣʝʥʦʶ, ʘʣʝ ʜʝʤʦʢʨʘʪʠʯʥʦʶ ʫ ʩʤʘʢʘʭ. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʩʫʯʘʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʠʟʘʡʥʝʨʘʤ ʤʦʜʥʽ ʦʙʨʘʟʠ 

ʚ ʙʫʜʴ-ʷʢʦʤʫ ʩʪʠʣʽ. ʃʶʜʠ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʨʠʪʨʠʤʫʶʪʴʩʷ ʩʪʠʣʶ ʽ ʤʦʜʠ 

ʥʘ ʩʚʽʡ ʩʤʘʢ. ʄʦʣʦʜʴ ï ʮʝ ʢʨʠʘʪʠʚ, ʙʘʞʘʥʥʷ ʚʠʜʽʣʠʪʠʩʴ ʽ ʟʘʧʘʤ'ʷʪʘʪʠʩʴ ʚ 

ʩʦʮʽʫʤʽ. ʃʶʜʠ ʙʽʟʥʝʩʫ ʧʦʣʶʙʣʷʶʪʴ ʚʠʰʫʢʘʥʫ ʢʣʘʩʠʢʫ, ʘ ʣʶʜʠ ʩʪʘʨʰʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʟʨʫʯʥʽʩʪʴ, ʢʦʤʬʦʨʪ ʪʘ ʧʨʦʩʪʦʪʫ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʚʟʫʪʪʷ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʜʠʟʘʡʥʝʨʫ ʽ ʤʘʡʩʪʨʫ ʪʚʦʨʠʪʠ ʰʝʜʝʚʨʠ ʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ ʚʟʫʪʪʷ ʟʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʩʪʘʻ ʜʝʜʘʣʽ ʧʦʧʫʣʷʨʥʽʰʠʤ ʫ ʩʚʽʪʽ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʘʪʴ ʱʦʨʽʯʥʽ ʧʨʦʬʝʩʽʡʥʽ ʚʠʩʪʘʚʢʠ [1-4]. ʊʦʤʫ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 

 ̒  ʩʪʚʦʨʝʥʥʷ ʚʟʫʪʪʷ ʫ ʩʪʠʣʽ ʩʫʯʘʩʥʦʾ ʢʣʘʩʠʢʠ  ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ 

ʦʨʠʛʽʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʙʝʟʰʦʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʩʢʣʘʜʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚʟʫʪʪʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʪʠʩʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʬʽʥʽʰʥʦʛʦ ʦʟʜʦʙʣʝʥʥʷ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʢʽʚ ʤʦʜʠ ʪʘ ʜʫʤʦʢ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʽ 

ʩʧʦʞʠʚʘʯʽʚ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʚʘʛʦʤʦʩʪʽ ʚ ʫʤʦʚʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʚʠʩʪʘʚʢʠ çleather and shoes-2023è, ʤ. ʂʠʾʚ 

(ʨʠʩ.1, ʘ, ʙ), ʟʘ ʧʽʜʪʨʠʤʢʠ ʊʆɺ çLitiniè, ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʘʩʦʨʪʠʤʝʥʪʥʘ ʩʝʨʽʷ 

ʯʦʣʦʚʽʯʠʭ ʥʘʧʽʚʯʝʨʝʚʠʢʽʚ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʥʦʩʽʥʥʷ ʫ ʩʪʠʣʽ ʩʫʯʘʩʥʦʾ 

ʢʣʘʩʠʢʠ, ʚʠʛʦʪʦʚʣʝʥʦ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʤʦʜʝʣʽ ʯʦʣʦʚʽʯʦʛʦ ʚʟʫʪʪʷ ʟ ʬʽʥʽʰʥʠʤ 

ʦʟʜʦʙʣʝʥʥʷʤ (ʨʠʩ.2) ʟʘ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛʽʻʶ 

ʪʠʩʥʝʥʥʷ ʤ ʽ ʬʽʥʽʰʥʦʛʦ ʦʟʜʦʙʣʝʥʥʷ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ [2-4]. 

 
ʘ                                                          ʙ 

ʈʠʩ. 1. ɸʥʘʣʽʟ ʘʥʢʝʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʚʘʛʦʤʦʩʪʽ (ʘ) ʪʘ ʩʪʠʣʴʦʚʠʤʠ 
ʚʧʦʜʦʙʘʥʥʷʤʠ (ʙ) 

ʄʘʪʝʨʽʘʣʠ ʟ ʬʽʥʽʰʥʠʤ ʦʟʜʦʙʣʝʥʥʷʤ ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʚʽʜʦʤʦʾ ʤʝʪʦʜʠʢʠ 

(ʟʘ ɼʉʊʋ ISO 5404:2007  ʐʢʽʨʘ. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ.) 

ʧʽʜʜʘʚʘʣʠʩʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʥʘ ʬʽʟʠʢʦ ï ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʬʽʥʽʰʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʘ ʛʦʪʦʚʝ ʚʟʫʪʪʷ ʧʽʜʜʘʚʘʣʦʩʴ ʜʦʩʣʽʜʥʦʤʫ 

ʥʦʩʽʥʥʶ (ʟʘ ʤʝʪʦʜʠʢʦʶ ɼʉʊʋ EN ISO 20344: 2009) ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʽ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʩʦʢʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʦʙʫ[2-4].  
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   ʘ                                    ʙ                              ʚ 

ʈʠʩ. 2. ʈʦʟʨʦʙʣʝʥʠʡ ʟʨʘʟʦʢ ʥʘʧʽʚʯʝʨʝʚʠʢʽʚ ʯʦʣʦʚʽʯʠʭ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʥʦʩʽʥʥʷ 
ʚ ʩʪʠʣʽ ʩʫʯʘʩʥʘ ʢʣʘʩʠʢʘ: ʘ ï ʚʠʜ ʩʧʝʨʝʜʫ; ʙ ï ʚʠʜ ʟʙʦʢʫ; ʚ ïʚʠʜ ʟʥʠʟʫ 

 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʯʦʣʦʚʽʯʠʭ ʥʘʧʽʚʯʝʨʝʚʠʢʽʚ ʚ ʩʪʠʣʽ 

ʩʫʯʘʩʥʘ ʢʣʘʩʠʢʘ ʙʫʣʦ  ʚʠʢʦʨʠʩʪʘʥʦ ʪʽʣʴʢʠ ʥʘʪʫʨʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ: ʜʣʷ ʚʝʨʭʫ 

ʚʟʫʪʪʷ ï ʰʢʽʨʘ ʂʨʘʩʪ ʟ ʩʠʨʦʚʠʥʠ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ (ɺʈʍ); ʜʣʷ ʧʽʜʢʣʘʜʢʠ 

ï ʰʢʽʨʘ ʜʣʷ ʧʽʜʢʣʘʜʢʠ ʚʟʫʪʪʷ; ʜʣʷ ʜʝʪʘʣʝʡ ʥʠʟʫ ʚʟʫʪʪʷ ï ʰʢʽʨʘ ʂʨʘʩʪ ʜʣʷ ʥʠʟʫ 

ʚʟʫʪʪʷ ʟ ʯʝʧʨʘʢʘ ɺʈʍ; ʥʠʪʢʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʪʘ ʰʥʫʨʽʚʢʘ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʙʘʚʦʚʥʷʥʦʛʦ  ʚʦʣʦʢʥʘ. ʄʝʪʦʜ ʢʨʽʧʣʝʥʥʷ ʥʠʟʫ ʚʟʫʪʪʷ ʢʣʝʻ-

ʧʨʦʰʠʚʥʠʡ. ɼʘʥʝ ʚʟʫʪʪʷ ʨʦʟʨʦʙʣʷʣʦʩʴ ʽ  ʚʠʛʦʪʦʚʣʷʣʦʩʴ ʚ ʫʤʦʚʘʭ ʜʠʟʘʡʥ 

ʩʪʫʜʽʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʜʠ  ʊʆɺ çLitiniè.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʠʨʦʙʥʠʮʪʚʦ ʚʟʫʪʪʷ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʟʘʤʦʚʣʝʥʥʷʤ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʟʘʪʨʝʙʫʚʘʥʠʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʽʥʽʰʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʜʣʷ ʦʟʜʦʙʣʝʥʥʷ ʚʟʫʪʪʷ ʟʽ ʰʢʽʨʠ 

ʂʨʘʩʪ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʧʦʢʨʠʪʪʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʦʪʨʠʤʘʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ 

ʚʧʣʠʚʫ, ʜʽʾ ʚʦʜʠ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʥʦʛʦ ʥʦʩʽʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʯʦʣʦʚʽʯʠʭ ʥʘʧʽʚʯʝʨʝʚʠʢʽʚ ʚ 

ʩʪʠʣʽ ʩʫʯʘʩʥʘ ʢʣʘʩʠʢʘ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʽ  ʨʝʟʫʣʴʪʘʪʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ.  
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ɯʅʅʆɺɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʉʋʏɸʉʅʆʄʋ ʆɼʗɿɯ 

ɼ. ɺ. ɹʆʈʀʉɽʅʂʆ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 
 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘ ʧʦʰʠʨʶʶʪʴʩʷ ʤʘʡʞʝ 

ʧʦ ʚʩʽʤ ʥʘʧʨʷʤʢʘʤ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʬʦʨʤʫʶʯʠ ʥʦʚʽ ʙʽʟʥʝʩ ʤʦʜʝʣʽ [1] 

ɿʘ ʤʘʣʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜʙʫʣʠʩʷ ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ, ʘʣʝ ʱʝ ʙʽʣʴʰ ʟʤʽʥ ʥʘʩ 

ʯʝʢʘʻ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʇʨʠ ʮʴʦʤʫ, ʮʝ ʤʘʡʙʫʪʥʻ ʚʞʝ ʢʘʨʢʦʣʦʤʥʠʤʠ ʢʨʦʢʘʤʠ 

ʥʘʩʪʫʧʘʻ ʽ ʚʞʝ ʟôʷʚʣʷʶʪʴʩʷ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʟʘʚʪʨʘ ʱʦʜʦ ʧʦʷʚʠ ʚʩʝ ʥʦʚʠʭ ʽ 

ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ, ʧʨʠʡʦʤʽʚ ʪʘ ʩʘʤʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. ɺ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʷʭ ʧʨʠ 

ʜʝʪʘʣʴʥʦʤʫ ʦʛʣʷʜʽ ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʮʠʢʣʽʯʥʽʩʪʴ, ʧʦʚʪʦʨʝʥʥʷ ʟ ʙʽʣʴʰ ʷʢʽʩʥʠʤ 

ʚʘʨʽʘʥʪʦʤ ʘʙʦ ʧʦʻʜʥʘʥʥʷ ʚʞʝ ʥʘʙʫʪʦʛʦ ʜʦʩʚʽʜʫ. ʎʝ ʪʘʢʦʞ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ 

ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʘʩʘʤʧʝʨʝʜ, ʚ ʢʦʥʪʝʢʩʪʽ ʤʦʜʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʩʪʘʥʥʽ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʤʫ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʫʯʘʩʥʽ ʤʦʜʽ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʨʽʟʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʧʨʠʡʦʤʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʟʜʦʙʣʝʥʥʷ, ʝʢʦʥʘʧʨʷʤʢʽʚ, ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʣʫʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʪʘ ʧʽʜʭʦʜʽʚ ʧʨʠ ʜʠʟʘʡʥʫ ʦʜʷʛʫ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʥʦʚʠʭ ʪʠʧʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ [2],. 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ [3]., ʘ ʪʘʢʦʞ ʥʘʣʘʛʦʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʜʨʫʢʫ [4]. ɿ ʧʦʷʚʦʶ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʚʽʜʙʫʣʠʩʷ ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ ʚ ʧʦʰʫʢʫ, ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʷʢʽʩʥʠʭ ʧʦʙʫʜʦʚ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʨʦʙʽʚ, ʘ ʰʠʨʦʢʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʟʘʧʦʯʘʪʢʫʚʘʣʘ 

ʘʢʪʠʚʥʠʡ ʰʣʷʭ ʜʦ ʙʽʣʴʰ ʟʣʘʛʦʜʞʝʥʠʭ ʤʦʜʝʣʝʡ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʦʜʷʛʫ, ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ, 

ʦʮʠʬʨʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 3D ʦʜʷʛʫ [5], ʧʦʩʪʫʧʦʚʦʤʫ ʥʘʙʣʠʞʝʥʥʶ ʜʦ 

ʽʥʜʫʩʪʨʽʾ 4.0, ʷʢʠʡ ʱʝ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʪʘ ʥʘʣʘʛʦʜʞʫʻʪʴʩʷ ʧʽʜ ʢʦʞʥʠʡ ʽʟ 

ʥʘʧʨʷʤʢʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʅʝ ʤʝʥʰ ʘʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʚʽʜ 

ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʜʷʛʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʤʽʨʢʠ [6] ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʜʠʥʘʤʽʯʥʦʛʦ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ʨʷʜʫ. ɿʘ ʦʩʪʘʥʥʽʤ ʨʦʟʫʤʽʻʪʴʩʷ ʨʦʟʨʦʙʢʘ 

ʜʠʟʘʡʥʝʨʘʤʠ ʥʝ ʣʠʰʝ ʢʨʘʩʠʚʦʾ ʘʥʽʤʘʮʽʡ ʟ ʦʜʷʛʦʤ, ʘ ʡ ʯʽʪʢʦ ʧʨʦʨʘʭʦʚʘʥʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʣʠʚʦ ʚʠʦʢʨʝʤʠʪʠ ʥʘʧʨʷʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʣʫʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʦʜʷʛʫ, ʚ ʧʨʦʮʝʩ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ. ʅʘ ʚʩʽʭ ʩʪʘʜʽʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦ 

ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʚʠʩʦʢʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɺʦʥʠ ʚʠʙʦʨʶʶʪʴ ʥʦʚʽ ʨʽʰʝʥʥʷ, ʥʦʚʽ ʪʠʧʠ ʷʢʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

çʚʽʣʴʥʽè ʭʚʠʣʠʥʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʨʘʭʦʚʫʶʯʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʘ ʧʨʦʛʨʝʩʠʚʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ. 
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ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʜʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ʚʩʝ ʙʽʣʴʰʝ 

ʚʽʜʥʦʩʷʪʴ ʮʠʬʨʦʚʽ ʥʘʧʨʷʤʢʠ ʪʘ ʥʘʙʠʨʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʇʦʢʠ ʻʜʠʥʦʾ ʢʦʥʮʝʧʮʽʾ ʜʦʮʽʣʴʥʦʛʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʱʝ 

ʥʝ ʩʬʦʨʤʦʚʘʥʦ, ʘʣʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʡʦʛʦ ʝʚʦʣʶʮʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʜʦʧʦʚʥʝʥʥʷ 

ʩʝʥʩʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʘʪʝʨʽʘʣʽ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʚʟʘʻʤʦʜʽʾ ʚ ʩʠʩʪʝʤʽ ʣʶʜʠʥʘ-ʤʘʰʠʥʘ [7],  ʨʦʟʚʠʪʦʢ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ 

ʜʦʣʫʯʝʥʥʷ ʜʦ ʪʨʝʥʜʽʚ ʚ ʤʦʜʥʽʡ ʽʥʜʫʩʪʨʽʾ. 
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ɹɯɹʃɯʆʄɽʊʈʀʏʅʀʁ ɸʅɸʃɯɿ ʅɸʋʂʆɺʀʍ ɼʆʉʃɯɼɾɽʅʔ 

ɸʅʊʀɹɸʂʊɽʈɯɸʃʔʅʀʍ ʊɽʂʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ɸ. ʆ. ɺɸʈɼɸʅʗʅ, ʆ. ʆ. ɻɸʈɸʅɯʅɸ, ʗ. ɺ. ʈɽɼʔʂʆ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ʄʝʪʘ. ɼʦʩʣʽʜʠʪʠ ʪʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʊʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʣʶʜʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʱʦʜʝʥʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʩʫʯʘʩʥʽ ʤʦʜʥʽ 

ʪʝʥʜʝʥʮʽʾ, ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʩʘʤʝ: ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ, 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʤʝʜʠʯʥʦʛʦ, ʩʧʦʨʪʠʚʥʦʛʦ ʦʜʷʛʫ [1].  

ʅʘʪʫʨʘʣʴʥʽ ʚʦʣʦʢʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʤʘʶʪʴ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ, ʱʦ 

ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʤʽʢʨʦʙʽʚ. ɺʦʥʠ ʰʚʠʜʢʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʫʪʨʠʤʫʚʘʥʦʾ ʚʦʣʦʛʠ ʪʘ ʨʅ ʩʝʨʝʜʦʚʠʱʘ. ɿʨʦʩʪʘʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʘʭ ʩʧʨʠʯʠʥʷʻ ʥʠʟʢʫ ʥʝʙʘʞʘʥʠʭ ʝʬʝʢʪʽʚ 

ʥʝ ʣʠʰʝ ʜʣʷ ʚʠʨʦʙʫ, ʘʣʝ ʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ 

ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʩʪʘʣʠ ʦʜʥʠʤʠ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʦʙ'ʻʢʪʽʚ ʜʣʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʦʤʫ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʰʣʷʭʦʤ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʧʦʰʫʢʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ 

ʤʦʞʝ ʩʪʘʪʠ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ 

ʦʧʦʨʷʜʞʝʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʝʨʝʜ ʜʦʩʣʽʜʥʠʢʽʚ. 

ʇʨʦʚʝʜʝʥʦ ʙʽʙʣʽʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ ʱʦʜʦ ʧʦʰʫʢʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʚ ʩʠʩʪʝʤʽ 

Google Scholar. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɹʽʙʣʽʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ ʟʘ ʦʙʨʘʥʦʶ 

ʪʝʤʘʪʠʢʦʶ, ʜʦʩʪʫʧʥʠʭ ʚ ʩʠʩʪʝʤʽ Google Scholar. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥ.ɹ ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʩʧʦʞʠʚʘʶʪʴʩʷ ʩʴʦʛʦʜʥʽ, ʦʙʨʦʙʣʷʻʪʴʩʷ ʙʽʦʮʠʜʘʤʠ. ʈʝʯʦʚʠʥʠ ʟ 

ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ 

ʪʝʢʩʪʠʣʶ (ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʘʛʝʥʪʠ, ʙʽʦʮʠʜʠ, ʬʫʥʛʽʮʠʜʠ), ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ 

ʦʨʛʘʥʽʯʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʯʝʪʚʝʨʪʠʥʥʽ ʘʤʦʥʽʻʚʽ ʩʧʦʣʫʢʠ, ʛʘʣʘʤʽʥʠ, 

ʧʦʣʽʙʽʛʫʘʥʽʜʠ, ʪʨʠʢʣʦʟʘʥ, ʭʽʪʦʟʘʥ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ), ʪʘʢ ʽ ʥʝʦʨʛʘʥʽʯʥʽ (ʥʘʥʦʯʘʩʪʠʥʢʠ ʪʘ ʦʢʩʠʜʠ ʤʝʪʘʣʽʚ) [2]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʙʽʙʣʽʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʛʘʣʴʥʫ 

ʢʽʣɹʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ. ɿʘʬʽʢʩʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʘʥʛʣʦʤʦʚʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʪʝʢʩʪʠʣʶ [3]. 

ɺʨʘʭʦʚʘʥʦ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʧʫʙʣʽʢʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʱʦʜʦ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʪʝʢʩʪʠʣʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʠʢʣʦʟʘʥʫ ʷʢ ʘʢʪʠʚʥʦʾ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ. ʊʨʠʢʣʦʟʘʥ ʻ ʚʽʜʦʤʠʤ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤ 

ʘʛʝʪʥʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɭʉ ʪʘ ʉʐɸ ʱʦʜʦ ʥʝʙʝʟʧʝʢʠ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [4-5]. 
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ɼʘʥʽ ʟ Google Scholar ʟʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ ʱʦʜʦ ʘʥʛʣʦʤʦʚʥʠʭ 

ʧʫʙʣʽʢʘʮʽʡ ʧʦʢʘʟʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʙʣʠʟʴʢʦ 18200 ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ, 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʽʞ 2018 ʽ 2023 ʨʦʢʘʤʠ ʧʨʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʪʝʢʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ. ɼʣʷ ʧʦʰʫʢʫ ʧʫʙʣʽʢʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʠ ʢʣʶʯʦʚʽ 

ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ (ʩʣʦʚʘ). ʎʝ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʪʝʢʩʪʠʣʴ, ʪʨʠʢʣʦʟʘʥ ʪʘ 

ʪʝʢʩʪʠʣʴ ʟ ʪʨʠʢʣʦʟʘʥʦʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʫʙʣʽʢʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʦʙʨʘʥʠʤʠ 

ʩʣʦʚʘʤʠ ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʩʚʽʪʽ ʪʘ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʚ ʋʢʨʘʾʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. ʪʘ 

ʥʘ ʨʠʩ. 2. 

 

ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʢʘ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʫ ʩʠʩʪʝʤʽ Google Scholar 

 

ʈʠʩ. 2. Statistics on articles in the Google Scholar system 

ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʩʧʦʣʫʢʠ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʩʪʫ ʧʘʪʦʛʝʥʥʠʭ ʰʪʘʤʽʚ 

ʙʘʢʪʝʨʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʤʽʥʠ ʢʦʣʽʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʰʢʦʜʞʝʥʥʷ ʚʦʣʦʢʦʥ ʪʘ ʫʪʚʦʨʝʥʥʷ ʥʝʧʨʠʻʤʥʦʛʦ 

ʟʘʧʘʭʫ, ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ. ʇʦʪʨʝʙʘ ʚ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʩʦʙʘʭ ʟʨʦʩʣʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʦʙʽʟʥʘʥʦʩʪʽ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʱʦʜʦ ʧʘʪʦʛʝʥʽʚ ʽ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʙʘʢʪʝʨʽʡ ʜʦ ʨʽʟʥʠʭ ʟʚʠʯʘʡʥʠʭ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

ɹʽʙʣʽʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫ 2022 ʨʦʮʽ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʘʥʛʣʦʤʦʚʥʠʭ ʦʛʣʷʜʦʚʠʭ ʩʪʘʪʝʡ ʧʨʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʪʝʢʩʪʠʣʴ ʩʪʘʥʦʚʠʣʘ 



 

 138 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʧʨʠʙʣʠʟʥʦ 4050 ʩʪʘʪʝʡ ʟʘ ʨʽʢ. ʎʝʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʻ ʜʫʞʝ ʘʢʪʠʚʥʠʡ ʽ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʝʨʝʜ ʽʥʦʟʝʤʥʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʫʙʣʽʢʘʮʽʡ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʩʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚ ʜʘʥʽʡ ʪʝʤʘʪʠʮʽ ʻ ʥʝʚʠʩʦʢʦʶ ʪʘ 

ʱʦʨʽʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʠʨʦʩʪʦʤ ʩʪʘʪʝʡ ʘʥʛʣʦʤʦʚʥʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʥʘʛʘʣʴʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʚʠʪʢʫ 

ʪʘ ʧʨʦʜʦʚʞʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʄʝʪʦʜ ʙʽʙʣʽʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʚ ʛʣʦʙʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʜʦ 

ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʫʢʦʚʮʽʚ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʽʚʥʷ, ʷʢʠʡ 

ʚʠʢʣʠʢʘʥʠʡ ʩʚʽʪʦʚʦʶ ʧʘʥʜʝʤʽʻʶ COVID-19. ɸʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʚ ʨʘʤʢʘʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʫʢʨʘʾʥʦʤʦʚʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʧʦʢʘʟʘʚ ʟʤʝʥʰʝʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʥʷ ʪʝʤʘʪʠʢʦʶ ʥʘʫʢʦʚʮʽʚ, ʱʦ ʚʠʨʘʞʝʥʦ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʱʦʨʽʯʥʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʠʢʣʦʟʘʥʫ ʷʢ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ 

ʟʘʩʦʙʫ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʘʣʝ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʚʽʪʣʝʥʦ ʫ ʩʚʽʪʦʚʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʠʭ 

ʜʞʝʨʝʣʘʭ ʽ ʤʦʞʝ ʙʫʪʠ ʥʘʧʨʷʤʢʦʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʋɼʂ 687.1   

ʈʆʃʔ ʆɼʗɻʋ ʗʂ ʂʆʄʇʆʅɽʅʊʋ ɿɸɻɸʃʔʅʆɻʆ ʉʇʈʀʁʅʗʊʊʗ 

ʆɹʈɸɿʋ ʃʖɼʀʅʀ 

ʗ. ʉ. ʉɸʋʉʊʗʅ, ʆ. ɺ. ʌɯʃɯʇʎʆɺɸ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
 

ʃʝʛʝʥʜʘʨʥʦʤʫ ʜʠʟʘʡʥʝʨʫ ʢʦʩʪʶʤʽʚ ɽʜʽʪ ʍʝʜ ʥʘʣʝʞʠʪʴ ʬʨʘʟʘ ʧʨʦ ʪʝ, ʱʦ 

ʣʶʜʠʥʘ çʤʦʞʝ ʤʘʪʠ ʚ ʞʠʪʪʽ ʚʩʝ, ʱʦ ʟʘʙʘʞʘʻ, ʷʢʱʦ ʦʜʷʛʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʮʴʦʛʦè. ʎʷ ʮʠʪʘʪʘ ʜʝʤʦʥʩʪʨʫʻ ʥʝʟʘʧʝʨʝʯʥʫ ʚʘʞʣʠʚʽʩʪʴ ʦʜʷʛʫ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʚʨʘʞʝʥʥʷ ʣʶʜʝʡ ʧʨʦ ʽʥʰʠʭ. 

ʆʜʷʛ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʤʘʡʞʝ ʚʩʽʭ ʣʶʜʩʴʢʠʭ ʩʫʩʧʽʣʴʩʪʚ. ʆʢʨʽʤ 

ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ ʩʦʮʽʘʣʴʥʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʬʫʥʢʮʽʡ, ʦʜʷʛ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʢʘʟʽʚʢʠ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ ʧʝʨʝʜʘʯʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʩʪʘʪʝʚʠʭ ʦʟʥʘʢ. ʎʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʘʙʦ 

ʧʝʨʝʰʢʦʜʠʪʠ ʟʜʘʪʥʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ ʧʦʚʩʷʢʜʝʥʥʽ ʜʽʾ ʪʘ ʩʦʮʽʘʣʴʥʽ ʨʦʣʽ, ʘ ʟ 

ʨʦʩʪʦʤ ʽʥʜʫʩʪʨʽʾ ʥʦʩʠʤʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʫʤʥʠʡ ʪʝʢʩʪʠʣʴ ʜʦʜʘʻ ʜʦ ʦʜʷʛʫ 

ʬʫʥʢʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚôʷ. ʋ ʙʘʛʘʪʴʦʭ ʩʫʩʧʽʣʴʩʪʚʘʭ, ʜʝ ʣʶʜʠ ʤʘʶʪʴ 

ʚʠʙʽʨ, ʱʦ ʾʤ ʥʦʩʠʪʠ, ʦʜʷʛ ʤʦʞʝ ʩʣʫʞʠʪʠ ʬʦʨʤʦʶ ʧʨʠʢʨʘʩʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʦʩʦʙʠʩʪʠʡ ʩʤʘʢ ʽ ʩʪʠʣʴ [1]. ʇʝʨʰʝ ʚʨʘʞʝʥʥʷ ʣʶʜʝʡ ʧʨʦ 

ʽʥʰʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʦʜʷʛʫ, ʟʘʯʽʩʢʠ, ʤʘʢʽʷʞʫ ʪʘ ʘʢʩʝʩʫʘʨʽʚ. ɿʥʘʯʝʥʥʷ 

ʦʜʷʛʫ ʻ ʚʢʨʘʡ ʩʢʣʘʜʥʠʤ ʡ ʢʫʣʴʪʫʨʥʦ ʟʘʣʝʞʥʠʤ.  

ɿʽʙʨʘʪʠ çʭʦʨʦʰʠʡè ʥʘʨʷʜ, ʙʝʟʩʫʤʥʽʚʥʦ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 

ʜʝʷʢʠʭ ʣʶʜʝʡ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʧʦʻʜʥʘʥʥʷ ʢʽʣʴʢʦʭ ʦʢʨʝʤʠʭ ʧʨʝʜʤʝʪʽʚ ʦʜʷʛʫ 

ʚ ʻʜʠʥʝ ʛʘʨʤʦʥʽʡʥʝ ʮʽʣʝ. ɺʧʣʠʚ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʘ ʦʜʷʛʫ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʙʫʜʴ-

ʷʢʦʾ ʣʶʜʠʥʠ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʢʦʥʪʝʢʩʪʘʭ ʪʘ ʦʙʩʪʘʚʠʥʘʭ (ʪʠʧ 

ʦʙʣʠʯʯʷ ʪʘ ʩʪʘʪʫʨʠ, ʧʦʨʘ ʨʦʢʫ, ʽʩʪʦʨʠʯʥʠʡ ʧʝʨʽʦʜ). ʂʨʽʤ ʪʦʛʦ, ʜʽʘʧʘʟʦʥ 

ʤʽʥʣʠʚʦʩʪʽ ʨʠʩ ʦʙʣʠʯʯʷ (ʥʘʧʨʠʢʣʘʜ, ʨʦʟʤʽʨ ʦʯʝʡ, ʜʦʚʞʠʥʘ ʦʙʣʠʯʯʷ) ʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʽʣʘ (ʥʘʧʨʠʢʣʘʜ, ʜʦʚʞʠʥʘ ʨʫʢʠ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘʣʽʾ ʪʘ ʩʪʝʛʦʥ) 

ʦʙʤʝʞʝʥʠʡ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʽ, ʦʪʞʝ, ʻ ʜʦʩʠʪʴ ʩʭʦʞʠʤ ʫ ʨʽʟʥʠʭ 

ʢʫʣʴʪʫʨʘʭ, ʪʦʜʽ ʷʢ ʦʜʷʛ ʥʝ ʤʘʻ ʪʘʢʦʛʦ ʦʙʤʝʞʝʥʥʷ. ɹʝʟʧʝʨʝʯʥʦ, ʦʜʷʛ ʚʘʞʣʠʚʠʡ 

ʫ ʞʠʪʪʽ ʢʦʞʥʦʾ ʣʶʜʠʥʠ; ʮʝ ʤʦʞʝ ʩʧʨʠʷʪʠ ʘʙʦ ʧʝʨʝʰʢʦʜʞʘʪʠ ʚʠʢʦʥʘʥʥʶ 

ʧʦʚʩʷʢʜʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʜʠʚʽʜʘ ʪʘ ʡʦʛʦ ʩʦʮʽʘʣʴʥʠʭ ʨʦʣʝʡ. ɿ ʪʘʢʠʤ 

ʨʦʟʫʤʽʥʥʷʤ ʚʧʣʠʚʦʚʘ ʨʦʣʴ, ʷʢʫ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʦʜʷʛ, ʻ ʟʥʘʯʥʦʶ ʚ ʞʠʪʪʽ 

ʣʶʜʠʥʠ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ [2]. ɿʘʟʚʠʯʘʡ ʣʶʜʠ ʤʘʶʪʴ ʽʥʪʫʾʪʠʚʥʝ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʪʘʢʝ ʦʜʷʛ, ʘʣʝ ʚʘʞʢʦ ʧʨʦʚʝʩʪʠ ʯʽʪʢʫ ʤʝʞʫ ʥʘʚʢʦʣʦ ʪʦʛʦ, 

ʱʦ ʷʚʣʷʻ ʯʠ ʥʝ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʷʛ. ɼʦ ʦʜʷʛʫ ʥʘʣʝʞʠʪʴ ʩʫʢʫʧʥʽʩʪʴ ʤʦʜʠʬʽʢʘʮʽʡ 

ʪʽʣʘ ʪʘ/ʘʙʦ ʜʦʧʦʚʥʝʥʴ ʜʦ ʪʽʣʘ. ɺʦʣʦʩʩʷ ʩʘʤʝ ʧʦ ʩʦʙʽ ʥʝ ʦʜʷʛ; ʦʜʥʘʢ ʫʢʣʘʜʢʘ 

ʚʦʣʦʩʩʷ ï ʮʝ ʩʚʦʻʨʽʜʥʠʡ çʦʜʷʛè, ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʜʠʬʽʢʫʻ ʪʽʣʦ. ʄʘʢʽʷʞ ʽ 

ʪʘʪʫʶʚʘʥʥʷ ʪʘʢʦʞ ʻ ʩʚʦʻʨʽʜʥʠʤ çʦʜʷʛʦʤè, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʦʥʠ ʥʝ ʻ 

ʷʚʥʠʤ çʤʘʪʝʨʽʘʣʦʤè, ʪʘʢʠʤ, ʷʢ ʦʜʷʛ [3]. ɿʚʠʯʘʡʥʦ, ʣʶʜʠ ʟ ʫʩʽʤ ʩʪʘʪʫʩʦʤ 

ʧʽʢʣʫʶʪʴʩʷ ʧʨʦ ʦʜʷʛ. ʇʦʜʽʾ ʥʘ ʯʝʨʚʦʥʽʡ ʜʦʨʽʞʮʽ ʪʘ ʙʨʝʥʜʠ ʚʠʩʦʢʦʾ ʤʦʜʠ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʰʚʝʡʥʽ ʩʤʘʢʠ ʟʘʤʦʞʥʠʭ ʽ ʚʧʣʠʚʦʚʠʭ ʣʶʜʝʡ. ʇʨʦʪʝ ʪʽ, ʭʪʦ 

ʚʦʣʦʜʽʻ ʚʣʘʜʦʶ, ʤʘʶʪʴ ʨʝʩʫʨʩʠ, ʱʦʙ ʚʠʨʘʟʠʪʠ ʩʝʙʝ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʪʦʜʽ 

ʷʢ ʪʽ, ʢʦʤʫ ʥʝ ʚʠʩʪʘʯʘʻ ʚʣʘʜʠ, ʤʘʶʪʴ ʤʝʥʰʝ ʟʘʩʦʙʽʚ ʚʠʨʘʞʝʥʥʷ.  
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ʄʘʶʪʴ ʤʽʩʮʝ ʯʦʪʠʨʠ ʬʘʢʪʦʨʠ ʚ ʮʽʣʴʦʚʦʤʫ ʦʜʷʟʽ: ʩʦʮʽʘʣʴʥʽ ʢʘʪʝʛʦʨʽʾ, 

ʢʦʛʥʽʪʠʚʥʽ ʩʪʘʥʠ, ʩʪʘʪʫʩ ʪʘ ʝʩʪʝʪʠʢʘ. ʌʘʢʪʦʨ ʩʦʮʽʘʣʴʥʠʭ ʢʘʪʝʛʦʨʽʡ ʦʧʠʩʫʻ, ʷʢ 

ʩʧʦʩʪʝʨʝʛʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʜʘʥʫ ʦʜʷʛʦʤ, ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʮʽʣʝʡ ʽʟ ʧʝʚʥʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ, ʚʢʣʶʯʘʶʯʠ (ʘʣʝ ʥʝ ʦʙʤʝʞʫʶʯʠʩʴ 

ʥʠʤʠ) ʩʝʢʩʫʘʣʴʥʽ ʧʝʨʝʚʘʛʠ, ʛʝʥʜʝʨʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ, ʨʘʩʫ, ʝʪʥʽʯʥʫ 

ʧʨʠʥʘʣʝʞʥʽʩʪʴ, ʥʘʮʽʦʥʘʣʴʥʽʩʪʴ, ʨʝʣʽʛʽʡʥʫ ʛʨʫʧʫ ʪʘ ʧʦʣʽʪʠʯʥʫ ʧʨʠʥʘʣʝʞʥʽʩʪʴ. 

ʌʘʢʪʦʨ ʢʦʛʥʽʪʠʚʥʠʭ ʩʪʘʥʽʚ ʦʧʠʩʫʻ, ʷʢ ʩʧʦʩʪʝʨʝʛʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ, ʥʘʜʘʥʫ ʦʜʷʛʦʤ, ʱʦʙ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʮʽʣʴʦʚʝ ʧʽʟʥʘʥʥʷ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʩʦʮʽʘʣʴʥʦʾ ʢʘʪʝʛʦʨʠʟʘʮʽʾ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʘʩʧʝʢʪʫ ʩʧʨʠʡʥʷʪʪʷ 

ʣʶʜʠʥʠ ʥʘ ʨʽʚʥʽ ʨʠʩ, ʪʝʦʨʽʷ ʨʦʟʫʤʫ ʩʪʦʩʫʻʪʴʩʷ ʘʩʧʝʢʪʫ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ ʥʘ 

ʨʽʚʥʽ ʩʪʘʥʫ ð ʧʩʠʭʽʯʥʽ ʩʪʘʥʠ, ʪʘʢʽ ʷʢ ʮʽʣʽ ʪʘ ʥʘʤʽʨʠ, ʱʦ ʢʦʣʠʚʘʶʪʴʩʷ ʟ ʯʘʩʦʤ. 

ʌʘʢʪʦʨ ʩʪʘʪʫʩʫ ʦʧʠʩʫʻ, ʷʢ ʩʧʦʩʪʝʨʝʛʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʜʘʥʫ 

ʦʜʷʛʦʤ, ʱʦʙ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʤʘʪʝʨʽʘʣʴʥʠʡ ʩʪʘʥ ʽ ʩʦʮʽʘʣʴʥʠʡ ʢʣʘʩ. 

ɽʩʪʝʪʠʯʥʠʡ ʬʘʢʪʦʨ ʦʧʠʩʫʻ, ʷʢ ʧʝʨʝʚʘʛʠ ʩʧʦʩʪʝʨʝʛʘʯʽʚ ʱʦʜʦ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʦʜʷʛʫ, ʪʘʢʠʭ ʷʢ ʢʦʣʽʨ, ʢʨʽʡ, ʪʝʢʩʪʫʨʘ ʪʦʱʦ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʨʘʞʝʥʥʷ 

ʚʽʜ ʮʽʣʝʡ. ʎʽ ʫʧʦʜʦʙʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʧʦʻʜʥʘʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʚʧʣʠʚʽʚ 

ʽ ʦʩʦʙʠʩʪʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ.  

ʎʽ ʬʘʢʪʦʨʠ ʦʧʠʩʫʶʪʴ ʪʠʧʠ ʚʠʩʥʦʚʢʽʚ, ʷʢʽ ʩʧʦʩʪʝʨʝʛʘʯʽ ʨʦʙʣʷʪʴ ʱʦʜʦ 

ʮʽʣʝʡ ʥʘ ʦʩʥʦʚʽ ʦʜʷʛʫ. ʇʨʠʤʽʪʥʦ, ʱʦ ʮʽ ʯʦʪʠʨʠ ʬʘʢʪʦʨʠ ʦʜʷʛʫ ʧʽʜʢʨʝʩʣʶʶʪʴ 

ʚʠʩʥʦʚʢʠ, ʷʢʽ ʽʥʦʜʽ ʣʝʛʰʝ ʧʝʨʝʜʘʶʪʴʩʷ ʦʜʷʛʦʤ, ʥʽʞ ʦʙʣʠʯʯʷʤʠ, ʪʽʣʘʤʠ ʯʠ 

ʢʦʥʪʝʢʩʪʦʤ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʮʽʣʴʦʚʠʡ ʦʜʷʛ ʦʭʦʧʣʶʻ ʨʽʟʥʽ ʦʙʣʘʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ çʧʨʦʩʪʦʨʫè, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʚʨʘʞʝʥʥʷ, ʥʽʞ ʽʥʰʽ 

ʮʽʣʴʦʚʽ ʬʘʢʪʦʨʠ ð ʦʙʣʘʩʪʽ, ʷʢʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʘʞʢʦ ʦʭʦʧʠʪʠ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʴʦʛʦ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʦʨʠʩʥʦʶ ʦʨʛʘʥʽʟʫʶʯʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʜʣʷ ʥʘʷʚʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʽʪʴ ʷʢʱʦ 

ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʘʙʦ ʜʦʜʘʪʢʦʚʠʤ ʛʨʫʧʘʤ. 
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ʎʀʌʈʆɺɯɿɸʎɯʗ ʇʈʀ ɺʀʂʃɸɼɸʅʅɯ ʍʋɼʆɾʅɯʍ ɼʀʉʎʀʇʃɯʅ 

ɼ.ɽ. ʄɸʈʏʋʂ., ʆ. ʄ. ʃʋʑɽɺʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʥʘʚʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʝʧʽʜʝʤʽʾ (2019-

2022ʨʨ.) ʪʘ ʚʽʡʥʠ (2022-2023ʨʨ.) ʩʧʨʠʯʠʥʠʣʠ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʙʫʪʠ ʮʽʢʘʚʠʤ ʤʦʣʦʜʦʤʫ 

çʮʠʬʨʦʚʽʟʦʚʘʥʦʤʫè ʧʦʢʦʣʽʥʥʶ ʩʪʫʜʝʥʪʽʚ, ʨʦʟʚʠʚʘʪʠ ʫ ʥʠʭ ʥʘʚʠʯʢʠ ʘʥʘʣʽʟʫ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʫʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ [1].  

ɼʦ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʜʦʜʘʪʢʽʚ, ʷʢʽ ʻ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʫʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘ 

ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Android. ʊʘʢʽ ʜʦʜʘʪʢʠ ʜʦʟʚʦʣʷʶʪʴ ʫʩʧʽʰʥʦ ʜʦʩʷʛʘʪʠ 

ʜʠʜʘʢʪʠʯʥʠʭ ʮʽʣʝʡ, ʚʠʢʣʶʯʘʪʠ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʮʽʥʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ 

ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʝʤ ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʤʦʤʝʥʪʠ [2, 3].  

ʆʜʥʘʢ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʜʦʜʘʪʢʽʚ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʭʫʜʦʞʥʽʭ 

ʜʠʩʮʠʧʣʽʥ ʣʠʰʝ ʥʘʢʦʧʠʯʫʻʪʴʩʷ. ʊʘʢ ʘʚʪʦʨʘʤʠ [3], ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦʜʘʪʦʢ 

çNewColorè ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʘʨʤʦʥʽʡʥʠʭ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʧʦʻʜʥʘʥʴ ʢʦʣʴʦʨʽʚ 

ʫ ʤʦʜʝʣʷʭ ʦʜʷʛʫ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʛʘʨʤʦʥʽʾ ʢʦʣʴʦʨʽʚ ʚ 12-ʪʠ 

ʩʝʢʪʦʨʥʦʤʫ ʢʦʣʽ, ʱʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʽʟ ʭʫʜʦʞʥʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʜʷʛʫ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʽʟ ʤʘʣʶʥʢʫ, ʪʦ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʮʠʬʨʦʚʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʚʘʞʥʦ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʪʘ ʧʨʠʢʣʘʜʽʚ ʾʾ 

ʚʠʢʦʥʘʥʥʷ ʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ (ʥʘʧʨʠʢʣʘʜ ʫ ʤʦʜʫʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʥʘʚʯʘʥʥʷ ʍʅʋ), ʚʽʜʝʦ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʤʘʣʶʥʢʫ ʪʘ 

ʢʦʨʦʪʢʠʤ ʧʦʷʩʥʝʥʥʷʤ, ʬʦʪʦʟʦʙʨʘʞʝʥʥʷʤʠ ʥʘʪʶʨʤʦʨʪʽʚ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ 

ʤʘʣʶʚʘʥʥʷ ʟ ʥʘʪʫʨʠ. ʋ ʤʝʞʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʜʠʩʮʠʧʣʽʥʠ çʄʘʣʶʥʦʢ 

ʽ ʦʩʥʦʚʠ ʭʫʜʦʞʥʴʦʾ ʛʨʘʬʽʢʠè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 182 ʊʝʭʥʦʣʦʛʽʾ 

ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɸ ʩʘʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʜʨʫʚʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʥʘʪʶʨʤʦʨʪʫ ʟʘ ʬʦʪʦʟʦʙʨʘʞʝʥʥʷʤ. ʌʦʪʦʟʦʙʨʘʞʝʥʥʷ ʞʠʚʦʛʦ ʥʘʪʶʨʤʦʨʪʫ 

(ʨʠʩ. 1, ʘ) ʧʦʪʨʽʙʥʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫ ʩʪʫʜʝʥʪʘ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʢʽʥʯʠʪʠ 

ʨʦʙʦʪʫ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʩʪʘʚʠʥ (ʟʤʽʥʠʣʦʩʴ ʦʩʚʽʪʣʝʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ 

ʥʘʚʯʘʥʥʷ, ʯʝʨʝʟ ʧʦʚʽʪʨʷʥʫ ʪʨʠʚʦʛʫ ʥʝ ʚʜʘʣʦʩʴ ʥʘ ʟʘʥʷʪʪʽ ʟʘʢʽʥʯʠʪʠ ʨʦʙʦʪʫ ʽ 

ʪ.ʜ.). ʂʘʜʨʫʚʘʥʥʷ ʬʦʪʦʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʙʫʜʴ ʷʢʦʤʫ ʨʝʜʘʢʪʦʨʽ ʬʦʪʦ, 

ʱʦ ʻ ʥʘ ʩʤʘʨʪʬʦʥʽ. ʂʘʜʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʘʟʜʘʣʝʛʽʪʴ ʧʨʦʧʨʘʮʶʚʘʪʠ 

ʢʦʤʧʦʟʠʮʽʶ ʤʘʣʶʥʢʫ (ʨʠʩ. 1, ʙ) ʽ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʚʽʟʫʚʘʥʥʷ. ʅʘ ʧʨʘʢʪʠʮʽ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʚʰʠ ʢʘʜʨʫʚʘʥʥʷ 88% ʩʪʫʜʝʥʪʽʚ ʧʨʘʚʠʣʴʥʦ 

ʟʘʢʦʤʧʦʥʫʚʘʣʠ ʽ ʧʝʨʝʜʘʣʠ ʧʨʦʧʦʨʮʽʾ ʧʨʝʜʤʝʪʽʚ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʧʝʨʝʜʥʴʦʶ 
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ʨʦʙʦʪʦʶ, ʜʝ ʥʝ ʧʨʦʧʦʥʫʚʘʣʦʩʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʜʨʫʚʘʥʥʷ, ʧʨʘʚʠʣʴʥʦ 

ʟʘʢʦʤʧʦʥʫʚʘʣʠ ʥʘʪʶʨʤʦʨʪ ʣʠʰʝ 58% ʩʪʫʜʝʥʪʽʚ. 
 

 

 

 

 
 

ʘ ʙ ʚ ʈʠʩ. 2. ɺʽʢʥʦ 

ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ 

Color Gear Lite 
ʈʠʩ. 1. ʇʨʠʢʣʘʜ: ʘ) ʬʦʪʦʟʦʙʨʘʞʝʥʥʷ ʥʘʪʶʨʤʦʨʪʫ; ʙ) 

ʧʨʦʧʨʘʮʶʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʜʨʫʚʘʥʥʷ; ʚ) 

ʟʘʢʽʥʯʝʥʠʡ ʤʘʣʶʥʦʢ ʥʘʪʶʨʤʦʨʪʫ 

ʑʝ ʦʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʜʠʩʮʠʧʣʽʥʠ çʄʘʣʶʥʦʢ ʽ ʦʩʥʦʚʠ 

ʭʫʜʦʞʥʴʦʾ ʛʨʘʬʽʢʠè ʩʪʘʚ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ Color Gear Lite. ɸ ʩʘʤʝ 

ʚʠʢʦʨʠʩʪʘʥʦ ʘʥʘʣʽʟʘʪʦʨ ʢʦʣʦʨʠʩʪʠʢʠ ʬʦʪʦʟʦʙʨʘʞʝʥʥʷ ʥʘʪʶʨʤʦʨʪʫ (ʨʠʩ. 2) 

ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚ ʢʦʣʴʦʨʽ. ʅʘ ʟʘʥʷʪʪʽ ʩʪʫʜʝʥʪʘʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʨʘʭʫʚʘʪʠ ʩʢʽʣʴʢʠ ʢʦʣʴʦʨʽʚ ʽ ʷʢʽ, ʚʦʥʠ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘʪʶʨʤʦʨʪʫ, ʘ ʧʦʪʽʤ ʬʦʪʦʟʦʙʨʘʞʝʥʥʷ ʮʴʦʛʦ 

ʥʘʪʶʨʤʦʨʪʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦ ʧʨʦʧʨʘʮʶʚʘʪʠ ʢʦʣʦʨʠʩʪʠʢʫ ʥʘʪʶʨʤʦʨʪʫ, ʨʦʟʚʠʚʘʻ ʘʥʘʣʽʪʠʯʥʠʡ 

ʘʧʘʨʘʪ ʩʪʫʜʝʥʪʘ, ʩʧʦʩʪʝʨʝʞʣʠʚʽʩʪʴ, ʚʤʽʥʥʷ ʯʠʪʘʪʠ ʢʦʣʴʦʨʠ ʪʘ ʾʭ ʚʽʜʪʽʥʢʠ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥʠ çʄʘʣʶʥʦʢ ʽ ʦʩʥʦʚʠ ʭʫʜʦʞʥʴʦʾ 

ʛʨʘʬʽʢʠè ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ 

ʟʘʮʽʢʘʚʠʪʠ ʾʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʛʦ ʧʽʟʥʘʥʥʷ ʧʨʝʜʤʝʪʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʎʠʬʨʦʚʽʟʘʮʽʷ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ: ʨʝʘʣʽʟʘʮʽʷ, ʧʨʦʙʣʝʤʠ ʽ 

ʧʝʨʩʧʝʢʪʠʚʠ: ʇʝʜʨʘʜʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://oplatforma.com.ua/article/16004-tsifrovizatsiya-ukrainskoi-osviti-

realizatsiya-problemi-i-perspektivi 

2. Oksana Zakharkevich, Julia Koshevko, Svetlana Kuleshova, Serhii 

Tkachuk and Anatolii Dombrovskyi: Development of the mobile applications for 

using in apparel and shoes desing, Vlakna a textil (Fibres and Textiles) 28(2), 

2021, pp. 105-122, http://vat.ft.tul.cz/2021/2/VaT_2021_2_13.pdf 
3. ʂʫʣʝʰʦʚʘ ʉ.ɻ. ʇʝʨʝʜʫʤʦʚʠ ʨʦʟʨʦʙʢʠ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ NewColor 

/ ʉ. ɻ. ʂʫʣʝʰʦʚʘ, ʖ.ɼ.ʇʠʣʠʧʝʥʢʦ // ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ VI ʄʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʪʝʢʩʪʠʣʴʥʠʭ ʪʘ ʬʝʰʥ ʪʝʭʥʦʣʦʛʽʡ 

KyivTex&Fashion, ʤ. ʂʠʾʚ, 20 ʞʦʚʪʥʷ 2022 ʨ. ʂʠʾʚ: ʂʅʋʊɼ, 2022.-C. 123-124. 

https://oplatforma.com.ua/
http://vat.ft.tul.cz/2021/2/VaT_2021_2_13.pdf
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ʋɼʂ 687.016                        
ʅɽɿʄʀʅɸɭʄɯ ʄɸʊɽʈɯɸʃʀ ɼʃʗ ʌʆʈʄɽʅʅʆɻʆ ʆɼʗɻʋ 

ʉʊʋɼɽʅʊɯɺ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ɸɺɯɸʎɯʁʅʆɻʆ ʋʅɯɺɽʈʉʀʊɽʊʋ 

ɺ. ʄ. ɺɸʉʀʃɽʅʂʆ, ʇ.ʆ. ɿɭʄʎʆɺɸ, ʖ.ʉ. ʂʋʂʆʐ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʅʦʩʽʥʥʷ ʬʦʨʤʝʥʦʛʦ ʦʜʷʛʫ ʧʝʨʝʜʙʘʯʝʥʦ ʧ.1.4, ʧ.7.3, ʧ.7.9 ʉʪʘʪʫʪʫ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʚʠʭʦʚʘʥʥʷ ʧʦʯʫʪʪʷ 

ʛʦʨʜʦʩʪʽ ʥʘʣʝʞʥʦʩʪʽ ʜʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʆʩʥʦʚʥʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʦ ʪʘʢʦʛʦ ʦʜʷʛʫ ʻ ʦʭʘʡʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʝʟʦʥʫ. ʉʘʤʝ 

ʪʦʤʫ ʩʣʽʜ ʨʝʪʝʣʴʥʦ ʧʽʜʙʠʨʘʪʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʬʦʨʤʝʥʥʦʛʦ ʦʜʷʛʫ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʘʪʴ ʛʘʨʥʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. 

ɺʣʘʩʪʠʚʽʩʪʴ ʩʠʣʴʥʦ ʟʤʠʥʘʪʠʩʷ ʧʨʠʪʘʤʘʥʥʝ ʙʽʣʴʰʦʩʪʽ ʥʘʪʫʨʘʣʴʥʠʭ 

ʪʢʘʥʠʥ. ʇʨʠʨʦʜʥʽ ʚʦʣʦʢʥʘ ʣʴʦʥʫ, ʙʘʚʦʚʥʠ, ʚʦʚʥʠ, ʰʦʚʢʫ ʤʘʶʪʴ ʧʫʭʢʫ 

ʥʘʧʦʚʥʝʥʫ ʧʦʚʽʪʨʷʤ ʩʪʨʫʢʪʫʨʫ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʝ ʜʦʙʨʝ ð ʚʦʥʠ ʢʦʤʬʦʨʪʥʽ 

ʜʣʷ ʪʽʣʘ, ʪʘʢ ʷʢ ʜʦʟʚʦʣʷʶʪʴ ʾʡ ʜʠʭʘʪʠ. ɸʣʝ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʽ 

ʧʨʘʥʥʽ ʚʦʣʦʢʥʘ ʜʝʬʦʨʤʫʶʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʚʝʨʭʥʷ ʧʦʣʦʪʥʘ ʚʪʨʘʯʘʻ 

ʛʣʘʜʢʽʩʪʴ. ʆʜʥʦʨʽʜʥʘ ʙʫʜʦʚʘ ʚʦʣʦʢʦʥ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʣʦʪʥʘ ʜʦʟʚʦʣʷʻ ʡʦʤʫ 

ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʚʘʪʠ ʨʽʚʥʽʩʪʴ ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ. ɸʣʝ ʥʘʪʦʤʽʩʪʴ 

ʚʦʥʠ ʤʘʶʪʴ ʧʦʛʘʥʫ ʧʨʦʥʠʢʥʽʩʪʴ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʙʠʨʘʪʠ ʚʦʣʦʛʫ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʚʦʜʷʪʴ, ʱʦ 

ʩʠʥʪʝʪʠʯʥʽ ʽ ʰʪʫʯʥʽ ʤʘʪʝʨʽʘʣʠ ʥʝ ʪʽʣʴʢʠ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʥʘʪʫʨʘʣʴʥʠʤ, ʘʣʝ ʽ 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʧʝʨʝʚʝʨʰʫʶʪʴ ʾʭ ʟʘ ʷʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʉʫʤʽʰʝʚʽ 

ʪʢʘʥʠʥʠ - ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʭʽʤʽʯʥʽʡ ʽ ʪʝʢʩʪʠʣʴʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠʟʚʝʣʠ ʜʦ ʚʝʣʠʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʝ ʪʽʣʴʢʠ 100% 

ʩʠʥʪʝʪʠʯʥʠʭ, ʘʣʝ ʟʤʽʰʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʜʘʣʫ 

ʢʦʤʙʽʥʘʮʽʶ ʩʠʥʪʝʪʠʯʥʠʭ ʽ ʥʘʪʫʨʘʣʴʥʠʭ ʥʠʪʦʢ ʽ ʚʦʣʦʜʽʶʪʴ ʧʝʨʝʚʘʛʘʤʠ ʦʙʦʭ 

ʛʨʫʧ: ʥʝ ʤʥʫʪʴʩʷ; ʤʽʮʥʽ ʽ ʜʦʚʛʦʚʽʯʥʽ; ʜʦʙʨʝ ʪʨʠʤʘʶʪʴ ʬʦʨʤʫ; ʥʝ 

ʜʝʬʦʨʤʫʶʪʴʩʷ ʽ ʥʝ ʩʽʜʘʶʪʴ ʧʨʠ ʧʨʘʥʥʽ; ʛʽʛʨʦʩʢʦʧʽʯʥʽ ʽ ʧʨʦʧʫʩʢʘʶʪʴ ʧʦʚʽʪʨʷ. 

ʇʝʨʝʚʘʞʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʧʨʦʮʝʥʪʥʦʛʦ ʚʤʽʩʪʫ ʥʘʪʫʨʘʣʴʥʠʭ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʥʠʪʦʢ. ɹʘʚʦʚʥʘ, ʷʢʘ 

ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʩʢʣʘʜʽ ʟʤʽʰʘʥʠʭ ʧʦʣʦʪʝʥ, ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʛʽʛʽʻʥʽʯʥʽ 

ʷʢʦʩʪʽ, ʘ ʩʠʥʪʝʪʠʢʘ ʥʘʜʘʻ ʤʘʪʝʨʽʘʣʫ ʯʫʜʦʚʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʤʠʥʘʥʥʷ. ʅʝʟʤʠʥʘʻʤʠʭ ʪʢʘʥʠʥ ʜʫʞʝ ʙʘʛʘʪʦ, ʚʦʥʠ 

ʧʨʘʢʪʠʯʥʽ ʽ ʤʘʶʪʴ ʙʝʟʣʽʯ ʧʦʟʠʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʤʘʶʪʴ ʰʠʨʦʢʫ ʩʬʝʨʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʙʠʨʘʪʠ ʜʣʷ ʬʦʨʤʠ ʩʪʫʜʝʥʪʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʨʝʙʘ ʤʘʪʝʨʽʘʣ, 

ʷʢʠʡ ʙʫʜʝ ʟʨʫʯʥʠʤ, ʟʥʦʩʦʩʪʽʡʢʠʤ. ʋ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ 

ʥʝʟʤʠʥʘʻʤʠʭ ʪʢʘʥʠʥ, ʾʭ ʩʢʣʘʜ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ʊʘʙʣʠʮʷ 1 - ʇʨʠʢʣʘʜʠ ʥʝʟʤʠʥʘʻʤʠʭ ʪʢʘʥʠʥ 

 ̄ ʉʢʣʘʜ ʅʘʟʚʘ ʤʘʪʝʨʽʘʣʫ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɿʤʽʰʘʥʽ 

1 ʙʘʚʦʚʥʘ, 

ʧʦʣʽʝʩʪʝʨ 

ʪʘʩʣʘʥ, ʤʝʤʦʨʽ, ʪʠʩʠ, 

ʪʘʬʬʝʪʘ ʧʦʣʽʢʦʪʦʥ 

ʣʝʛʢʦ ʩʪʠʨʘʻʪʴʩʷ ʽ ʰʚʠʜʢʦ ʩʦʭʥʝ, ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʰʠʪʪʷ ʩʦʨʦʯʦʢ  
2 ʧʦʣʽʩʘʪʠʥ ʩʘʪʠʥʦʚʝ ʧʝʨʝʧʣʝʪʝʥʥʷ ʥʘʜʘʻ ʚʠʨʦʙʘʤ 

ʱʽʣʴʥʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ, ʧʨʫʞʥʽʩʪʴ ʽ 

ʛʣʘʜʢʽʩʪʴ, ʪʘʢʦʞ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʧʦʰʠʪʪʷ ʩʦʨʦʯʦʢ 
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3 ʚʦʚʥʘ, ʟ 

ʜʦʜʘʚʘʥʥʷʤ 

ʩʠʥʪʝʪʠʯʥʠʭ 

ʚʦʣʦʢʦʥ 

ʪʚʽʜ ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʠʤ ʧʝʨʝʧʣʝʪʝʥʥʷʤ ʥʠʪʦʢ 

ʫʪʚʦʨʶʻʪʴʩʷ ʬʘʢʪʫʨʥʘ ʧʦʚʝʨʭʥʷ ʟ 

ʚʫʟʣʠʢʘʤʠ. ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʧʦʰʠʪʪʷ ʧʘʣʴʪ, 

ʢʦʩʪʶʤʽʚ, ʩʫʢʦʥʴ, ʙʨʶʢ, ʩʧʽʜʥʠʮʴ.  

ʉʠʥʪʝʪʠʯʥʽ 

4 ʧʦʣʽʝʩʪʝʨ ʉʦʬʪ ʥʝ ʤʥʝʪʴʩʷ; ʥʝ ʩʽʜʘʻ ʧʨʠ ʧʨʘʥʥʽ; 

ʟʥʦʩʦʩʪʽʡʢʠʡ ʽ ʜʦʚʛʦʚʽʯʥʠʡ; 

ʧʨʦʧʫʩʢʘʻ ʧʦʚʽʪʨʷ; 

ɯʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʦʜʷʛʫ, 

ʢʦʩʪʶʤʽʚ, ʙʣʫʟʦʢ. 

5 ʘʮʝʪʘʪ  ʘʮʝʪʘʪʥʠʡ ʰʦʚʢ ʜʦʙʨʝ ʧʨʦʧʫʩʢʘʻ ʧʦʚʽʪʨʷ; ʛʽʛʨʦʩʢʦʧʽʯʥʝ; 

ʧʨʠʻʤʥʦ ʥʘ ʜʦʪʠʢ; ʤʘʻ ʛʣʘʜʢʫ ʽ ʙʣʠʩʢʫʯʫ 

ʧʦʚʝʨʭʥʶ; ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʥʝʪʴʩʷ; ʤʽʮʥʝ ʽ 

ʜʦʙʨʝ ʪʨʠʤʘʻ ʬʦʨʤʫ. 

ʎʝ ʧʦʣʦʪʥʦ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʢʦʩʪʶʤʘ, ʙʣʫʟʢʠ, ʩʫʢʥʽ. 

6 ʧʦʣʽʫʨʝʪʘʥ ʩʧʘʥʜʝʢʩ; 

ʣʘʡʢʨʘ; 

ʝʣʘʩʪʘʥ 

ʩʪʽʡʢʽ ʜʦ ʟʤʠʥʘʥʥʷ, ʤʘʶʪʴ ʚʠʰʫʢʘʥʠʡ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʜʝʘʣʴʥʫ 

ʧʦʩʘʜʢʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʻ ʥʝʟʘʤʽʥʥʠʤʠ ʧʨʠ 

ʧʦʰʠʪʪʽ ʦʙʣʷʛʘʶʯʦʛʦ ʦʜʷʛʫ. 

7 ʧʦʣʽʘʤʽʜ ʤʽʢʨʦʬʽʙʨʘ, 

ʪʘʢʪʝʣʴ, ʤʝʨʽʣ  

  

ʛʽʛʨʦʩʢʦʧʽʯʥʽ; ʧʨʦʧʫʩʢʘʶʪʴ ʧʦʚʽʪʨʷ; 

ʤʽʮʥʽ, ʜʦʚʛʦʚʽʯʥʽ ʽ ʟʥʦʩʦʩʪʽʡʢʽ; 

ʥʝ ʤʥʫʪʴʩʷ; ʜʦʙʨʝ ʪʨʠʤʘʶʪʴ ʪʝʧʣʦ. 

ʂʨʽʤ ʪʦʛʦ, ʱʦ ʧʦʣʽʘʤʽʜ ʥʝ ʚʠʤʘʛʘʻ 

ʧʨʘʩʫʚʘʥʥʷ, ʚʽʥ ʜʫʞʝ ʣʝʛʢʠʡ, ʤʘʻ 

ʧʨʝʟʝʥʪʘʙʝʣʴʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽ 

ʜʦʩʪʫʧʥʠʡ ʟʘ ʮʽʥʦʶ. ʄʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʧʦʰʠʪʪ ̔ʫʥʽʬʦʨʤʠ. 

Non-Iron 

8 ɹʘʚʦʚʥʘ Non-

Iron 

2 ʝʪʘʧʠ: ʤʝʨʩʝʨʠʟʘʮʽʷ 

ʙʘʚʦʚʥʷʥʦʾ ʪʢʘʥʠʥʠ ʪʘ 

ʧʨʦʤʠʚʢʘ, ʥʘʥʝʩʝʥʥʷ 

ʫʢʨʽʧʣʶʶʯʦʾ ʨʽʜʠʥʠ 

ʟʘʚʜʷʢʠ ʪʘʢʽʡ ʦʙʨʦʙʮʽ ʚʦʣʦʢʥʘ ʙʘʚʦʚʥʠ 

ʩʪʘʶʪʴ ʙʽʣʴʰ ʤôʷʢʠʤʠ, ʙʣʠʩʢʫʯʠʤʠ ʪʘ 

ʰʦʚʢʦʚʠʩʪʠʤʠ, ʩʪʽʡʢʠʤʠ ʜʦ ʟʤʠʥʘʥʥʷ ʪʘ 

ʫʩʘʜʢʠ. ʄʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ 

ʧʦʰʠʪʪʽ ʩʫʢʦʥʴ, ʩʦʨʦʯʦʢ, ʢʦʩʪʶʤʽʚ. 
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ʈʆʃʔ ʉʀʃɯʂʆʅɯɺ ʋ ʌʆʈʄʋɺɸʅʅɯ ɽʂʆʃʆɻɯʏʅʆɰ ɹɽɿʇɽʏʅʆʉʊɯ 

ʊɽʂʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ɻ. ʆ. ʇʋʐʂɸʈ1, ʆ. ɺ. ʇɸʍʆʃʖʂ2 
1ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

2ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [1-4] ʩʚʽʜʯʘʪʴ, ʱʦ ʧʦʚʝʨʭʥʝʚʘ ʤʦʜʠʬʽʢʘʮʽʷ ʦʜʷʛʦʚʠʭ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʩʠʣʽʢʦʥʘʤʠ ʜʦʟʚʦʣʷʻ ʥʘʜʘʪʠ ʮʠʤ ʤʘʪʝʨʽʘʣʘʤ ʢʦʤʧʣʝʢʩ ʢʦʨʠʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ï ʚʦʜʦʦʧʽʨʥʽʩʪʴ, ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ, ʙʽʦʩʪʽʡʢʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʫ 

ʙʝʟʧʝʯʥʽʩʪʴ, ʙʨʫʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʽʩʪʴ ʪʘ ʽʥ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʩʠʣʽʢʦʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʫ, 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʧʦʚʝʨʭʥʝʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ, ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʢʣʘʜʫ, 

ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʜʦʚʠ ʪʘʢʠʭ ʪʢʘʥʠʥ, ʾʭ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʛʽʜʨʦʬʦʙʽʟʘʮʽʾ, ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʮʠʭ ʪʢʘʥʠʥ ʚʠʨʦʙʽʚ ʽ ʽʥʰʠʭ 

ʯʠʥʥʠʢʽʚ. ɼʘʥʦʶ ʧʨʦʙʣʝʤʦʶ ʘʚʪʦʨʠ ʟʘʡʤʘʶʪʴʩʷ ʪʨʠʚʘʣʠʡ ʯʘʩ. ʈʝʟʫʣʴʪʘʪʠ 

ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʚʽʪʣʝʥʽ ʫ ʙʘʛʘʪʴʦʭ ʤʦʥʦʛʨʘʬʽʷʭ, ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʪʘ 

ʜʠʩʝʨʪʘʮʽʷʭ ʘʚʪʦʨʽʚ [2-4]. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ  ʫ ʧʨʘʢʪʠʮʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʰʠʨʦʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʜʣʷ ʙʨʫʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʙʫʚ ʩʠʥʪʝʟʦʚʘʥʠʡ  ʇ. ɸ. ɻʣʫʙʽʰʦʤ ʥʘ ʦʩʥʦʚʽ ɸʄʉʈ 

(ʘʣʶʤʦʤʝʪʠʣʩʠʣʽʢʦʥʘʪ ʥʘʪʨʽʶ) ʧʨʝʧʘʨʘʪ ɻʇɸ. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʚʠʷʚʠʣʠʩʷ 

ʪʘʢʦʞ ʧʨʠʜʘʪʥʠʤʠ ʽ ʩʠʣʽʢʦʥʘʪʠ ʥʘʪʨʽʶ (ɻʂʈ-10 ʽ ɻʂʈ-11). ɸʚʪʦʨʦʤ 

ʜʦʩʣʽʜʞʝʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʝʮʝʧʪʫʨʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɸʚʪʦʨʦʤ 

ʚʩʪʘʥʦʚʣʝʥʦ [1], ʱʦ ʧʦʚʝʨʭʥʝʚʘ ʤʦʜʠʬʽʢʘʮʽʷ ʦʜʷʛʦʚʠʭ ʪʢʘʥʠʥ ʧʨʝʧʘʨʘʪʦʤ 

ɻʇɸ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʥʘʜʘʚʘʪʠ ʪʘʢʠʤ ʪʢʘʥʠʥʘʤ ʜʝʢʽʣʴʢʘ ʢʦʨʠʩʥʠʭ 

ʝʬʝʢʪʽʚ ʙʨʫʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʦʩʪʽ, ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʛʽʛʽʻʥʽʯʥʦʩʪʽ ʪʘ 

ʙʽʦʩʪʽʡʢʦʩʪʽ. 

ɸʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [2] ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʩʠʣʽʢʦʥʦʚʠʭ ʦʙʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʥʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʙʽʦʩʪʽʡʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʤ ʤʘʪʝʨʽʘʣʘʤ ʨʽʟʥʦʛʦ 

ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʢʣʘʜʫ ʪʘ ʙʫʜʦʚʠ, ʘ ʩʘʤʝ: 

ï ʙʘʚʦʚʥʷʥʽ ʧʣʘʱʦʚʽ ʽ ʢʫʨʪʢʦʚʽ ʪʢʘʥʠʥʠ, ʦʙʨʦʙʣʝʥʽ ʩʠʣʽʢʦʥʦʚʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ɻʂʈ-10, ɻʂʈ-94, ʇɯʅɿ, ʂʇ-100, ʄɹ-2; 

ï ʙʘʚʦʚʥʷʥʽ ʽ ʚʽʩʢʦʟʥʽ ʩʦʨʦʯʢʦʚʽ ʪʢʘʥʠʥʠ, ʧʦʚʝʨʭʥʝʚʦ ʤʦʜʠʬʽʢʦʚʘʥʽ 
ʩʠʣʽʢʦʥʦʚʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ɽʉʅʂ, ʄɹ-2, ɸʄʉʈ-3; 

ï ʙʽʣʠʟʥʷʥʽ  ʙʘʚʦʚʥʷʥʽ ʪʢʘʥʠʥʠ ʟ ʦʙʨʦʙʢʦʶ ʩʠʣʽʢʦʥʦʚʠʤʠ ʝʤʫʣʴʩʽʷʤʠ 

ʂɽ-119-215, ɽ-136, ʘ ʪʘʢʦʞ ʧʨʝʧʘʨʘʪʘʤʠ ɻʂʈ-10 ʽ ɸʄʉʈ; 

ï ʙʘʚʦʚʥʷʥʽ ʚʟʫʪʪʻʚʽ ʧʽʜʢʣʘʜʢʦʚʽ ʪʢʘʥʠʥʠ, ʧʦʚʝʨʭʥʝʚʦ ʤʦʜʠʬʽʢʦʚʘʥʽ 
ʩʠʣʽʢʦʥʦʚʠʤʠ ʝʤʫʣʴʩʽʷʤʠ: ʂɽ-50-17, ʂɽ-119-215; 

ï ʙʘʚʦʚʥʷʥʽ ʽ ʙʘʚʦʚʥʷʥʦ-ʣʣʷʥʽ ʯʝʭʦʣʴʥʦ-ʥʘʤʝʪʦʚʽ ʪʢʘʥʠʥʠ, ʦʙʨʦʙʣʝʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʠʣʽʢʦʥʦʚʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ɻʂʈ-10,    ɻʂʈ-94 ʪʘ ʽʥʰʠʤʠ). 

ɸʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [3] ʨʦʟʛʣʷʥʫʪʦ ʪʘʢʽ ʙʣʦʢʠ ʧʠʪʘʥʴ: 
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- ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʤʦʛʠ ʨʠʥʢʫ ʜʦ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʜʨʦʬʦʙʽʟʦʚʘʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʢʣʘʜʫ; 

- ʥʘʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʩʦʨʪʠʤʝʥʪʫ, ʦʩʦʙʣʠʚʦʩʪʽ ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʣʽʢʦʥʦʚʠʭ ʦʙʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ; 

- ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʬʝʨʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʣʽʢʦʥʦʚʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʦʜʷʛʦʚʦʛʦ, 

ʽʥʪʝʨôʻʨʥʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

- ʦʙˇʨʫʥʪʦʚʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʨʝʮʝʧʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʠʣʽʢʦʥʦʚʠʭ ʦʙʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʣʝʥʥʷ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʦʛʦ, ʙʨʫʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʦʛʦ, 

ʘʥʪʠʤʽʢʨʦʙʥʦʛʦ ʪʘ ʽʥ.). 

ɺ ʨʦʙʦʪʽ [4] ʨʦʟʢʨʠʪʦ ʨʦʣʴ ʬʘʨʙʫʚʘʥʥʷ ʽ ʟʘʢʣʶʯʥʦʛʦ ʩʠʣʽʢʦʥʦʚʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ ʦʜʷʛʦʚʠʭ ʙʘʚʦʚʥʷʥʠʭ ʽ ʧʦʣʽʝʬʽʨʥʦ-ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨʠ ʾʭ ʘʩʦʨʪʠʤʝʥʪʫ, ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʯʥʦʩʪʽ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʣʽʢʦʥʦʚʠʭ ʦʙʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, ʛʽʛʽʻʥʽʯʥʦʩʪʽ ʽ ʩʚʽʪʣʦʩʪʽʡʢʦʩʪʽ ʦʜʷʛʦʚʠʭ 

ʙʘʚʦʚʥʷʥʠʭ ʽ ʧʦʣʽʝʬʽʨʥʦ-ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ. ɺʠʟʥʘʯʝʥʽ ʩʫʪʪʻʚʽ ʨʝʟʝʨʚʠ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ ʽ ʩʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʜʷʛʦʚʠʭ 

ʪʢʘʥʠʥ ʨʽʟʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʢʣʘʜʫ ʽ ʙʫʜʦʚʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ , ʘʢʮʝʥʪʫʶʯʠ ʦʩʥʦʚʥʫ 

ʫʚʘʛʫ ʥʘ ʦʙʨ̌ʫʥʪʫʚʘʥʥʽ ʥʘʧʨʷʤʽʚ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʢʘʥʠʥ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ʚ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʽ ʜʘʥʽ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʚʦʜʦʦʧʽʨʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ, 

ʛʽʛʽʻʥʽʯʥʦʩʪʽ ʪʘ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʧʣʘʱʦʚʠʭ ʧʦʣʽʝʬʽʨʥʦ-ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ ʚʽʜ 

ʚʠʜʫ ʾʭ ʩʠʣʽʢʦʥʦʚʦʛʦ ʦʙʨʦʙʣʝʥʥʷ, ʚʦʣʦʢʥʠʩʪʦʛʦ ʽ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʧʨʷʞʽ, ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʾ ʥʘ ʮʽ ʪʢʘʥʠʥʠ ʩʚʽʪʣʦʧʦʛʦʜʠ ʪʘ 

ʧʦʚʪʦʨʥʠʭ ʜʦʱʫʚʘʥʴ [2-4]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʦʙ̌ʨʫʥʪʦʚʘʥʦ ʪʘʢʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʧʽʜʙʽʨ ʚʦʣʦʢʥʠʩʪʦʛʦ ʽ ʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʩʢʣʘʜʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ  ʪʢʘʥʠʥ, ʩʧʦʩʦʙʽʚ ʾʭ ʬʘʨʙʫʚʘʥʥʷ ʪʘ ʛʽʜʨʦʬʦʙʽʟʘʮʽʾ, ʷʢʽ 

ʙʠ ʛʘʨʘʥʪʫʚʘʣʠ ʨʽʚʥʦʤʽʨʥʝ ʚʠʪʨʘʯʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʠʩʪʝʤʠ çʚʦʣʦʢʥʠʩʪʘ ʩʠʩʪʝʤʘ-ʙʘʨʚʥʠʢ-ʛʽʜʨʦʬʦʙʽʟʘʪʦʨè.  ʊʘʢʠʡ ʧʨʠʥʮʠʧ ʙʫʣʦ 

ʥʘʤʠ  ʚʟʷʪʦ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʪʢʘʥʠʥ ʽ 

ʚʠʨʦʙʽʚ ʟ ʥʠʭ. 
ʊʘʙʣʠʮʷ 1 - ɺʧʣʠʚ ʚʠʜʫ ʛʽʜʨʦʬʦʙʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʚʦʜʦʦʧʽʨʥʽʩʪʴ ʽ ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ ʧʦʣʽʝʬʽʨʥʦ-

ʙʘʚʦʚʥʷʥʠʭ ʧʣʘʱʦʚʠʭ ʪʢʘʥʠʥ 
ʐʠʬʨ 

ʪʢʘʥʠʥʠ 

ʅʘʟʚʘ ʪʢʘʥʠʥʠ ʽ ʚʠʜ ʾʾ 

ʦʙʨʦʙʣʝʥʥʷ 

ɺʦʜʦʦʧʽʨʥʽʩʪʴ, ʇʘ 
ʈʦʟʨʘʭʫʥʢʦʚʝ 

ʨʦʟʨʠʚʘʣʴʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥ 

ʉʪʽʡʢʽʩʪʴ ʜʦ 

ʚʠʪʠʨʘʥʥʷ, ʮʠʢʣʠ 

ʚʠʭʽʜʥʦʾ 

ʪʢʘʥʠʥʠ 

ʧʽʩʣʷ 500 

ʪʠʩ. ʋɼʆ  ʽ 

100 

ʜʦʱʫʚʘʥʴ 

ʚʠʭʽʜ-

ʥʦʾ 

ʪʢʘʥʠʥʠ 

ʧʽʩʣʷ 500 

ʪʠʩ. ʋɼʆ ʽ 

100 

ʜʦʱʫʚʘʥʴ 

ʚʠʭʽʜʥʦʾ 

ʪʢʘʥʠʥʠ 

ʧʽʩʣʷ 500 

ʪʠʩ. ʋɼʆ ʽ 

100 

ʜʦʱʫʚʘʥʴ 

1ʂ 

ʉʘʨʞʘ (2ʭ1) 

ʛʣʘʜʢʦʬʘʨʙʦʚʘʥʘ ʟ 

100% ʧʦʣʽʝʬʽʨʥʦʛʦ 

ʚʦʣʦʢʥʘ* 

0 0 9,89 5,70 10817 5192 



 

 147 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

1ɻ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ɻʂʈ-94**  
1832 1548 9,36 5,31 10948 4401 

1ʇ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʇɯʅɿ 
1528 1352 9,91 5,81 11100 5039 

1ʍ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʭʨʦʤʦʣʘʥʦʤ 
1881 1470 9,18 5,02 10149 3857 

2ʂ 

ʉʘʨʞʘ (2ʭ1) 

ʛʣʘʜʢʦʬʘʨʙʦʚʘʥʘ ʟ 

67% ʧʦʣʽʝʬʽʨʥʦʛʦ ʽ 

33% ʙʘʚʦʚʥʷʥʦʛʦ 

ʚʦʣʦʢʥʘ 

0 0 6,46 3,62 7759 3259 

2ɻ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ɻʂʈ-94 
2665 2322 6,14 3,28 8100 2916 

2ʇ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʇɯʅɿ 
2352 2195 6,60 3,62 8200 3149 

2ʍ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʭʨʦʤʦʣʘʥʦʤ 
2724 2068 6,41 3,31 7330 2624 

3ʂ 

ʉʘʨʞʘ (2ʭ1) 

ʛʣʘʜʢʦʬʘʨʙʦʚʘʥʘ ʟ 

50% ʧʦʣʽʝʬʽʨʥʦʛʦ ʽ 

50% ʙʘʚʦʚʥʷʥʦʛʦ 

ʚʦʣʦʢʥʘ 

0 0 5,27 2,84 3520 2249 

3ɻ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ɻʂʈ-94 
2518 2058 5,09 2,64 6850 2086 

3ʇ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʇɯʅɿ 
2234 2029 5,37 3,07 6675 1935 

3ʍ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʭʨʦʤʦʣʘʥʦʤ 
2655 1793 4,95 2,51 6074 1640 

4ʂ 

ʉʘʨʞʘ (2ʭ1) 

ʛʣʘʜʢʦʬʘʨʙʦʚʘʥʘ ʟ 

33% ʧʦʣʽʝʬʽʨʥʦʛʦ ʽ 

67% ʙʘʚʦʚʥʷʥʦʛʦ 

ʚʦʣʦʢʥʘ 

0 0 5,43 2,75 5350 1712 

4ɻ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ɻʂʈ-94 
2685 2205 4,26 2,24 5734 1405 

4ʇ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʇɯʅɿ 
2273 2323 5,30 2,82 5736 1574 

4ʍ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʭʨʦʤʦʣʘʥʦʤ 
2802 2087 3,89 1,80 4561 958 

5ʂ 

ʉʘʨʞʘ (2ʭ1) 

ʛʣʘʜʢʦʬʘʨʙʦʚʘʥʘ ʟ 

100% ʙʘʚʦʚʥʷʥʦʛʦ 

ʚʦʣʦʢʥʘ 

0 0 5,61 2,75 3720 1042 

5ɻ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ɻʂʈ-94 
2744 2038 4,57 2,33 3878 853 

5ʇ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʇɯʅɿ 
2420 2264 5,61 2,91 3821 945 

5ʍ 
ʊʝ ʞ , ʟ ʦʙʨʦʙʣʝʥʥʷʤ 

ʭʨʦʤʦʣʘʥʦʤ 
2861 2058 4,26 1,70 2792 335 

ʇʨʠʤʽʪʢʠ:  
1. *ʌʘʨʙʫʚʘʥʥʷ ʪʢʘʥʠʥ ʫ ʢʦʣʽʨ ěʭʘʢʽě ʧʨʦʚʦʜʠʣʦʩʷ ʩʫʩʧʝʥʟʽʻʶ ʙʘʨʚʥʠʢʽʚ (ʛ/ʣ): ʢʫʙʦʚʦʛʦ ʯʦʨʥʦʛʦ 3ɼ-11, 

ʢʫʙʦʚʦʛʦ ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʦʛʦ ʂʍɼ-13 ʽ ʪʽʽʥʜʠʛʦ ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ɾɼ-14. 

2. **ʊʢʘʥʠʥʠ ʟ ʰʠʬʨʦʤ ě ɻ ě ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ 50%-ʚʦʶ ʝʤʫʣʴʩʽʻʶ ɻʂʈ-94 (ʧʦʣʽʝʪʠʣʛʽʜʨʦʩʠʣʦʢʩʘʥ) ï 60 

ʛ/ʣ ʽ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ɸɼɽ-1ʛ/ʣ; ʟ ʰʠʬʨʦʤ ěʇ ě ï 35%-ʚʦʶ ʝʤʫʣʴʩʽʻʶ ʧʦʣʽʽʟʦʥʦʥʽʣʩʽʣʩʝʩʢʚʽʘʟʦʥʫ ï 

30ʛ/ʣ; ʟ ʰʠʬʨʦʤ ě ʍ ě ï ʭʨʦʤʦʣʘʥ ï 40ʛ/ʣ ʽ ʫʨʦʪʨʦʧʽʥʦʤ ï 4ʛ/ʣ. 

 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʫʟʘʛʘʣʴʥʶʶʯʽ ʚʠʩʥʦʚʢʠ: 

ï ʧʦʚʝʨʭʥʝʚʘ ʤʦʜʠʬʽʢʘʮʽʷ ʧʣʘʱʦʚʠʭ ʧʦʣʽʝʬʽʨʥʦ-ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ 

ʩʠʣʽʢʦʥʦʚʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ɻʂʈ-94 ʽ ʇɯʅɿ ʛʘʨʘʥʪʫʻ ʦʪʨʠʤʘʥʥʷ ʥʘ 
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ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʢʘʥʠʥʘʭ ʚʠʩʦʢʠʭ, ʩʪʘʙʽʣʴʥʠʭ ʽ ʜʦʚʛʦʚʽʯʥʠʭ ʝʬʝʢʪʽʚ 

ʚʦʜʦʦʧʽʨʥʦʩʪʽ ʽ ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʦʩʪʽ; 

ï ʢʨʘʱʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʽʛʽʻʥʠ ʻ ʪʢʘʥʠʥʠ ʟ ʚʤʽʩʪʦʤ 67 % ʧʦʣʽʝʬʽʨʥʠʭ 

ʽ 33% ʙʘʚʦʚʥʷʥʠʭ ʚʦʣʦʢʦʥ ʟ ʦʙʨʦʙʣʝʥʥʷʤ ʧʨʝʧʘʨʘʪʦʤ ɻʂʈ-94; 

ï ʩʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʛʽʜʨʦʬʦʙʽʟʦʚʘʥʠʭ ʩʠʣʽʢʦʥʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʦʣʽʝʬʽʨʥʦ-ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ ʥʘʜ ʧʣʘʱʦʚʠʤʠ ʪʢʘʥʠʥʘʤʠ ʻ ʽ ʪʝ, ʱʦ ʚʠʩʦʢʽ ʽ 

ʩʪʘʙʽʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʦʜʦʦʧʽʨʥʦʩʪʽ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʾʭ ʛʽʛʽʻʥʽʯʥʽʩʪʶ ʡ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʯʥʽʩʪʶ. 

ɺʦʜʥʦʯʘʩ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʠʤ ʽʟ ʥʝʜʦʣʽʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʣʘʱʦʚʠʭ ʪʢʘʥʠʥ ʻ ʥʝʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʾʭ ʟʘʙʘʨʚʣʝʥʴ ʜʦ ʜʽʾ ʩʚʽʪʣʦʧʦʛʦʜʠ ʽ 

ʤʦʢʨʠʭ ʦʙʨʦʙʣʝʥʴ [3,4]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʚʠʱʝ ʚʠʢʣʘʜʝʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ;   

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʦʙʨʘʥʠʭ ʩʠʣʽʢʦʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʽʪʯʠʟʥʷʥʦʾ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʦʧʨʘʚʜʘʥʠʤ ʽ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʮʝ ʦʙʨʦʙʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʦʣʽʧʰʠʪʠ 

ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ; 

- ʥʘʡʙʽʣʴʰ ʚʠʧʨʘʚʜʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʣʽʢʦʥʦʚʽ ʦʙʨʦʙʥʽ ʧʨʝʧʘʨʘʪʠ 

ʜʣʷ ʟʘʢʣʶʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʪʠʭ ʚʠʜʽʚ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʷʢʠʭ 

ʥʝʦʙʭʽʜʥʦʶ ʻ: ʚʠʩʦʢʘ ʘʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ, ʙʽʦʩʪʽʡʢʽʩʪʴ ʪʘ ʚʦʜʦʦʧʽʨʥʽʩʪʴ (ʮʝ 

ʧʣʘʱʦʚʽ ʪʘ ʢʫʨʪʢʦʚʽ ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʚʠʨʦʙʠ ʧʦʙʫʪʦʚʦʛʦ, ʚʽʡʩʴʢʦʚʦʛʦ, 

ʩʧʦʨʪʠʚʥʦʛʦ ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ); 

- ʦʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʽʜʨʦʬʦʙʽʟʦʚʘʥʽ ʩʠʣʽʢʦʥʘʤʠ 

ʧʦʣʽʝʬʽʨʥʦ-ʙʘʚʦʚʥʷʥʽ ʧʣʘʱʦʚʽ ʽ ʢʫʨʪʢʦʚʽ ʪʢʘʥʠʥʠ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ, ʦʩʢʽʣʴʢʠ ʮʽ 

ʪʢʘʥʠʥʠ ʚʦʣʦʜʽʶʪʴ ʥʝʦʙʭʽʜʥʦʶ ʛʽʛʽʻʥʽʯʥʽʩʪʶ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ, ʘ ʛʦʣʦʚʥʝ 

ʥʝʦʙʭʽʜʥʠʤ ʢʦʣʴʦʨʦʤ ʭʘʢʽ, ʷʢʠʡ ʜʣʷ ʮʴʦʛʦ ʦʜʷʛʫ ʥʦʨʤʫʻʪʴʩʷ [4]. 

ʆʪʞʝ, ʤʦʜʠʬʽʢʦʚʘʥʽ ʩʠʣʽʢʦʥʘʤʠ ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʚʠʨʦʙʠ ï ʮʝ 

ʪʦʚʘʨʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʦʩʚʦʾʣʘ ʚʽʪʯʠʟʥʷʥʘ ʪʝʢʩʪʠʣʴʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ɺʠʨʦʙʥʠʮʪʚʦʤ ʦʙʨʦʙʥʠʭ ʩʠʣʽʢʦʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʡʤʘʻʪʴʩʷ ʧʨʦʤʠʩʣʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

çʂʨʝʤʥʽʡʧʦʣʽʤʝʨè. 
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ʋɼʂ 677.08:504.03  

ɸʅɸʃɯɿ ɿɸʎɯʂɸɺʃɽʅʆʉʊɯ ʉʋʉʇɯʃʔʉʊɺɸ ʇʈʆɹʃɽʄʆʖ 

ʇɽʈɽʈʆɹʂʀ ʊɽʂʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ɭ.ʆ. ʈʆʄɸʅʖʂ, ɸ.ɺ. ʂʋʈʋʐʂɯʅɸ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ʄʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʰʚʠʜʢʘ ʟʤʽʥʘ ʤʦʜʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʨʠʟʚʝʣʠ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʽʚ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʪʚʦʨʶʻ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠ [1]. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ʇʨʦʛʨʘʤʠ ʆʆʅ ʤʦʜʥʘ ʽʥʜʫʩʪʨʽʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ 20% ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʽ 10% ʚʽʜ 

ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ [2]. ɼʘʥʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ ʩʫʯʘʩʥʦʛʦ ʦʜʷʛʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2 ʜʦ 10 ʨʦʢʽʚ, ʘ 12% ʮʴʦʛʦ ʦʜʷʛʫ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ çʥʝʘʢʪʠʚʥʠʤʠè[3]. ʊʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʦʜʥʘ 

ʣʶʜʠʥʘ ʚʦʣʦʜʽʻ 148 ʧʨʝʜʤʝʪʘʤʠ ʛʘʨʜʝʨʦʙʫ [4]. ɿʽ 100 ʤʽʣʴʷʨʜʽʚ ʦʜʷʛʫ, ʱʦ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʱʦʨʦʢʫ, 92 ʤʽʣʴʡʦʥʠ ʪʦʥʥ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʟʚʘʣʠʱʘ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʚʠʯʦʢ ʫʢʨʘʾʥʮʽʚ ʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʛʘʨʜʝʨʦʙʫ, ʥʘʤʠ ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʪʘ ʧʨʦʚʝʜʝʥʦ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ 236 

ʫʯʘʩʥʠʢʽʚ. ʉʝʨʝʜ ʧʠʪʘʥʴ ʙʫʣʦ ʡ ʧʠʪʘʥʥʷ ʩʝʨʝʜ ʥʘʚʝʜʝʥʠʭ ʚʠʟʥʘʯʝʥʴ, ʘ ʩʘʤʝ: 

ʘʧʩʘʡʢʣʽʥʛ, ʨʝʩʘʡʢʣʽʥʛ, ʬʨʽʩʘʡʢʣʽʥʛ 34,3% ʨʝʩʧʦʥʜʝʥʪʽʚ ʙʫʣʠ ʟʥʘʡʦʤʽ ʟ 

ʧʦʥʷʪʪʷʤ çʨʝʩʘʡʢʣʽʥʛè (çʨʝʮʠʢʣʽʥʛè), 25% - ʟ çʘʧʩʘʡʢʣʽʥʛè (çʘʧʮʠʢʣʽʥʛè) ʪʘ 

ʚʩʴʦʛʦ 15,3% - ʟ ʬʨʽʩʘʡʢʣʽʥʛ. 40,3% ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʝ ʙʫʣʠ ʟʥʘʡʦʤʽ ʟ ʞʦʜʥʠʤ ʟ 

ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʟʥʘʯʝʥʴ. ɺʩʽ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʣʠ ʞʽʥʢʠ (17 ʦʩʽʙ), ʪʘʢʦʞ ʚʩʽ 

ʚʦʥʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʩʢʣʘʜ ʤʘʪʝʨʽʘʣʫ ʽ ʚʽʜʜʘʚʘʣʠ ʙ ʤʘʪʝʨʽʘʣʠ ʥʘ 

ʧʝʨʝʨʦʙʢʫ, ʷʢʙʠ ʮʝ ʙʫʣʦ ʤʦʞʣʠʚʦ [5]. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ ʨʽʟʥʠʭ ʤʦʚʥʠʭ ʛʨʫʧ ʩʚʽʪʫ, ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʚʽʜʧʦʚʽʜʥʠʭ 

ʥʘʧʨʷʤʽʚ ʪʘ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʟʨʦʟʫʤʽʪʠ ʟʤʽʥʠ ʫ 

ʝʢʦʣʦʛʽʯʥʠʭ ʤʦʜʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʧʠʪʘʥʥʷʤʠ 

ʧʝʨʝʨʦʙʢʠ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʯʘʩʥʽ ʧʨʦʜʫʢʪʠ ʚʽʜ 

ʢʦʤʧʘʥʽʾ Google: GoogleTrends ʪʘ Google Scholar. ʇʦʰʫʢʦʚʫ ʩʠʩʪʝʤʫ Google 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʧʫʣʷʨʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ (92,37% ʚʩʽʭ 

ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʩʘʤʝ ʯʝʨʝʟ ʮʝʡ ʩʝʨʚʽʩ) [6]. ʉʝʨʚʽʩ Google 

Trends ʜʘʻ ʟʤʦʛʫ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʰʫʢʦʚʽ ʟʘʧʠʪʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʚʽʩʫ Google Trends ʚ ʷʢʦʩʪʽ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʪʝʥʜʝʥʮʽʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʙʛʨʫʥʪʦʚʘʥʦ ʜʦʧʫʩʪʠʤʝ [7]. 

ɸʢʘʜʝʤʽʷ Google (ʘʥʛʣ. Google Scholar) ï ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ ʧʦ ʥʘʫʢʦʚʠʤ 

ʧʫʙʣʽʢʘʮʽʷʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʧʦʨʪʘʣ ʽʥʜʝʢʩʫʻ ʤʝʪʘʜʘʥʽ ʪʘ 

ʟʜʽʡʩʥʶʻ ʧʦʚʥʦʪʝʢʩʪʦʚʠʡ ʧʦʰʫʢ ʧʦ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʚʢʣʶʯʥʦ ʟ ʩʪʘʪʪʷʤʠ, 

ʧʨʝʧʨʠʥʪʘʤʠ, ʜʠʩʝʨʪʘʮʽʷʤʠ, ʢʥʠʛʘʤʠ ʪʘ ʪʝʭʥʽʯʥʠʤʠ ʟʚʽʪʘʤʠ. ɿʛʽʜʥʦ 

ʜʦʩʣʽʜʞʝʥʥʴ, Google Scholar ʚʠʷʚʣʷʻ 88% ʚʩʽʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ [8]. 

ʅʘʤʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʟʘʧʠʪʽʚ ʟʘ ʨʦʢʘʤʠ ʪʘ 

ʪʝʛʘʤʠ ʚʠʟʥʘʯʝʥʴ, ʷʢʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʩʚʦʻʤʫ ʦʧʠʪʫʚʘʥʥʽ. ɿʚʘʞʘʶʯʠ, 
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ʱʦ GoogleTrends ʪʘ Google Scholar ʙʫʣʠ ʟʘʧʫʱʝʥʽ ʫ 2004 ʨʦʮʽ ʥʘʤʠ ʙʫʣʦ 

ʦʙʨʘʥʦ ʧʝʨʽʦʜ ʟ 2005 ʧʦ 2022 ʨ.  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʠʷʚʠʣʠ ʥʘʩʪʫʧʥʝ (ʨʠʩ.1), ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʡ, ʚ ʥʘʟʚʽ ʷʢʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʨʤʽʥʠ Recycling clothes, 

ʈʝʩʘʡʢʣʽʥʛ ʦʜʷʛ, çʈʻʩʘʡʢʣʽʥʛ ʦʜʻʞʜʘè (ʪʨʘʩʢʨʠʙʦʚʘʥʦ) ʤʘʻ ʧʦʩʪʽʡʥʫ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʦʯʠʥʘʶʯʠ ʟ 2012 ʨʦʢʫ. ʗʢ ʽ ʦʯʽʢʫʚʘʣʦʩʴ ʩʘʤʝ 

ʘʥʛʣʦʤʦʚʥʠʡ ʪʝʨʤʽʥ ʣʽʜʠʨʫʻ, ʧʝʨʝʚʠʱʫʶʯʠ ʫʢʨʘʾʥʦʤʦʚʥʽ ʪʘ ʽʩʪʦʨʠʯʥʦ 

ʧʦʰʠʨʝʥʫ ʤʦʚʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʈʦʢʠ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ 

ʨʦʙʽʪ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʚʜʚʽʯʽ (2014 ʪʘ 2020) ʤʦʞʥʘ ʧʦʚôʷʟʘʪʠ ʟ ʧʝʚʥʠʤʠ 

ʧʦʜʽʷʤʠ, ʷʢʠ ʚʧʣʠʥʫʣʠ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ, ʘ ʩʘʤʝ: ʧʦʜʽʾ 2014 ʨʦʢʫ ʧʦʚʷʟʘʥʽ ʟ 

ʘʢʪʠʚʽʟʘʮʽʻʶ ʨʫʭʫ ʧʨʦʪʠ çʰʚʠʜʢʦʾ ʤʦʜʠè ʧʽʩʣʷ ʪʨʘʛʝʜʽʾ ʫ ʉʘʚʘʨʽ (ɹʘʥʛʣʘʜʝʰ), 

ʜʝ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ ʬʘʙʨʠʯʥʦʛʦ ʙʫʜʠʥʢʫ ʈʘʥʘ ʇʣʘʟʘ ʟʘʛʠʥʫʣʦ 127 

ʨʦʙʽʪʥʠʢʽʚ ʪʝʢʩʪʠʣʴʥʦʾ ʬʘʙʨʠʢʠ; ʚʠʩʪʫʧ ɻʨʝʪʠ ʊʫʤʙʝʨʛ ʫ 2019 ʨʦʮʽ ʥʘ 

ʂʣʽʤʘʪʠʯʥʦʤʫ ʩʘʤʽʪʽ ʆʆʅ, ʷʢʠʡ ʚʧʣʠʥʫʚ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʚʽʜʦʤʽʩʪʴ ʣʶʜʩʪʚʘ. 

ʊʘʢʦʞ ʫ 2020 ʨʦʮʽ ʰʚʝʜʩʴʢʠʡ ʙʨʝʥʜ H&M ʩʪʚʦʨʠʚ ʘʧʘʨʘʪ, ʱʦ ʧʝʨʝʨʦʙʣʷʻ 

ʩʪʘʨʠʡ ʦʜʷʛ ʫ ʥʦʚʠʡ ʽ ʨʦʟʛʦʨʥʫʚ ʰʠʨʦʢʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʢʦʤʧʘʥʽʶ, ʱʦ ʪʝʞ 

ʧʽʜʚʠʱʠʣʦ ʟʘʛʘʣʴʥʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ.  

 
ʈʠʩ. 1. ʂʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʚ ʥʘʟʚʽ ʷʢʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʣʦʚʘ: 

Recycling clothes; ʈʝʩʘʡʢʣʽʥʛ ʦʜʷʛʫ; çʈʻʩʘʡʢʣʽʥʛ ʦʜʻʞʜʠè 

 

ʇʨʠ ʘʥʘʣʽʟʽ ʢʽʣʴʢʦʩʪʽ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʚ ʥʘʟʚʽ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ ɸʧʩʘʡʢʣʽʥʛ ʦʜʷʛ ʪʘ Upcyclin clothes 

ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʥʘʩʪʫʧʥʝ: ʪʝʨʤʽʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʝ ʯʘʩʪʽʰʝ ʱʦʨʦʢʫ, ʟ 

2018 ʨʦʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ. ʇʨʠʯʠʥʘʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʘʧʩʘʡʢʣʽʥʛʫ ʷʢ ʭʦʙʽ, ʪʨʝʥʜʫ ʤʦʜʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʩʦʮʤʝʨʝʞ, ʜʝ ʣʶʜʠ ʜʽʣʠʣʠʩʴ ʧʦʨʘʜʘʤʠ ʟ ʧʝʨʝʨʦʙʢʠ ʩʚʦʾʤʠ ʨʫʢʘʤʠ.  

ʇʨʠ ʘʥʘʣʽʟ ʢʽʣʴʢʦʩʪʽ ʧʫʙʣʽʢʘʮʽʡ ʪʝʨʤʽʥʽʚ ʪʦʪʦʞʥʠʭ ʜʦ ʌʨʽʩʘʡʢʣʽʥʛʫ 

ʦʜʷʛʫ, ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʟʨʦʩʪʘʥʥʷ ʽʟ ʧʽʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʫ 2015 ʨʦʮʽ ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ. ʗʢ ʧʦʢʘʟʘʚ ʘʥʘʣʽʟ 

ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʻ ʘʥʛʣʦʤʦʚʥʽ ʪʝʨʤʽʥʠ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʦʩʪʽ 
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ʧʫʙʣʽʢʘʮʽʡ ʽʟ ʧʘʨʘʤʠ ʩʣʽʚ: Freecycling clothes, Upcycling clothes, Recycling 

clothes (ʨʠʩ. 2). ɺʩʽ ʪʝʨʤʽʥʠ ʟ 2005 ʨʦʢʫ ʧʦʢʘʟʫʚʘʣʠ ʟʨʦʩʪʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ 

ʟʨʦʩʪʘʥʥʷ ʜʣʷ Upcycling clothes ʻ ʟʥʘʯʥʦ ʚʠʱʽʤ ʥʽʞ ʽʥʰʽ ʽ ʟ 2015 ʨʦʢʫ ʟʨʦʩʪʘʻ 

ʚ 5 ʨʘʟʽʚ.  

 
ʈʠʩ. 2. ʂʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʚ ʥʘʟʚʽ ʷʢʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʨʤʽʥʠ: 

Freecycling clothes, Upcycling clothes, Recycling clothes 

 

ɿ ʪʝʨʤʽʥʽʚ, ʷʢʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʚʜʘʣʦʩʷ 

ʚʠʚʯʠʪʠ ʟ ʜʦʧʦʤʦʛʦʶ Google Trends ʣʠʰʝ ʪʝʨʤʽʥʠ Upcycling clothes ʪʘ 

Recycling clothes (ʨʠʩ.3). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʽʜʥʦʩʥʽ ʯʠʩʣʘ, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʽʥʪʝʨʝʩʫ ʜʦ ʪʝʤʠ 

ʩʪʦʩʦʚʥʦ ʥʘʡʚʠʱʦʛʦ ʧʦʢʘʟʥʠʢʘ.  

 
ʈʠʩ. 3. ʂʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʯʝʨʝʟ ʧʦʰʫʢʦʚʫ ʩʠʩʪʝʤʫ Google 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʠ ʜʽʡʰʣʠ ʥʘʩʪʫʧʥʠʭ ʚʠʩʥʦʚʢʽʚ: ʥʘ 

ʯʘʩʽ ʧʦʩʪʘʻ ʧʦʪʨʝʙʘ ʜʦʩʪʫʧʥʦʩʪʽ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ, ʩʪʚʦʨʝʥʥʷ ʧʨʠʚʘʙʣʠʚʠʭ 

ʫʤʦʚ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʾʭ, ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʦʙʽʟʥʘʥʦʩʪʽ ʱʦʜʦ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʦʜʷʛʫ ʪʘ ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ 
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ʜʦʩʣʽʜʞʝʥʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʝʤʘ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʪʘʻ ʚʩʝ ʧʦʧʫʣʷʨʥʽʰʦʶ 

ʥʘ ʚʩʽʭ ʪʨʴʦʭ ʤʦʚʘʭ, ʧʨʦʪʝ, ʪʠʧʦʚʦ, ʧʽʩʣʷ ʽʩʪʦʨʠʯʥʠʭ ʪʘ ʯʘʩʪʦ ʪʨʘʛʽʯʥʠʭ 

ʧʦʜʽʡ. ʉʫʩʧʽʣʴʩʪʚʦ ʧʦʚʠʥʥʦ ʨʘʭʫʚʘʪʠʩʷ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʪʘ 

ʨʠʟʠʢʘʤʠ, ʷʢʽ ʩʧʨʠʯʠʥʷʻ ʰʚʠʜʢʘ ʤʦʜʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʚʽʜʭʦʜʽʚ. ɽʢʦʣʦʛʽʯʥʦ-ʩʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʥʝ ʟʫʧʠʥʷʻʪʴʩʷ ʥʘ ʚʠʙʦʨʽ ʝʢʦ-ʩʚʽʜʦʤʦʛʦ ʙʨʝʥʜʫ ʯʠ ʚʠʨʦʙʥʠʢʘ.  

ɿʚʘʞʘʶʯʠ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʪʘ ʥʘʷʚʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʝʨʝʨʦʙʢʠ ʟʦʢʨʝʤʘ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʚʘʞʘʻʤʦ ʟʘ ʥʝʦʙʭʽʜʥʝ ʧʨʦʚʦʜʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʦʤʧʘʥʽʾ 

ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʧʝʨʝʨʦʙʢʦʶ ʪʝʢʩʪʠʣʶ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʨʦʙʢʠ ʯʠ ʧʦʚʪʦʨʛʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʷʛʫ ʪʘ ʪʝʢʩʪʠʣʶ. ʉʣʽʜ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʦʤʧʘʥʽʾ ʤʘʶʪʴ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʟʘ ʧʽʜʪʨʠʤʢʠ 

ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʪʘ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʘʜʞʝ ʮʠʨʢʫʣʷʨʥʽʩʪʴ ʤʘʻ ʙʫʪʠ 

ʜʦʩʣʽʜʞʝʥʦʶ ʽ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʫʢʨʘʾʥʮʷ ʪʘ ʫʢʨʘʾʥʢʠ. 
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ʋʂʈɸɰʅʉʔʂɯ ʊʈɸɼʀʎɯɰ ʌɸʈɹʋɺɸʅʅʗ ʊɸ ʍʋɼʆɾʅʔʆɻʆ 

ʆɿɼʆɹʃɽʅʅʗ ʊʂɸʅʀʅ 

ɸ. ʆʈɯʍʆɺʉʔʂɸ, ɸ. ɹɸɹʀʏ, , ɺ. ʂɽʈʅɽʐ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ʌʘʨʙʫʚʘʥʥʷ (ʚʽʜʙʽʣʶʚʘʥʥʷ) ʪʘ ʭʫʜʦʞʥʻ ʦʟʜʦʙʣʝʥʥʷ ʧʦʣʦʪʥʘ ï ʜʘʚʥʷ 

ʪʨʘʜʠʮʽʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ. ʗʢ ʟʘʩʚʽʜʯʫʶʪʴ ʚʽʪʯʠʟʥʷʥʽ ʽ ʟʘʨʫʙʽʞʥʽ ʜʞʝʨʝʣʘ 

[1] , ʬʘʨʙʦʚʘʥʽ (ʚʠʙʽʣʝʥʽ) ʪʢʘʥʠʥʠ ʪʘ ʨʦʟʧʠʩʥʽ ʫʟʦʨʠ ʥʘ ʥʽʡ ʚʽʜʦʤʽ ʱʝ ʚ 

ʜʦʢʠʾʚʩʴʢʽʡ ʈʫʩʽ.  

ʋ ʩʝʨʝʜʥʴʦʚʽʯʯʽ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʟʥʘʡʪʠ ʨʦʜʠʥʫ, ʚ ʷʢʽʡ ʙʠ ʥʝ ʟʘʭʦʧʣʶʚʘʣʠʩʷ 

ʤʠʩʪʝʮʪʚʦʤ ʨʦʟʧʠʩʫ ʧʦ ʪʢʘʥʠʥʽ. ʅʝʶ ʦʢʘʥʪʦʚʫʚʘʣʠ ʩʦʨʦʯʢʠ, ʨʫʰʥʠʢʠ, 

ʭʫʩʪʠʥʠ ʪʦʱʦ. ɺʩʝ ʮʝ ʚʠʤʘʛʘʣʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʘʨʚʥʠʢʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʬʘʨʙ ʽ ʟʛʦʜʦʤ ʚʠʨʦʙʽʚ. ɺʠʛʦʪʦʚʣʷʣʠ ʬʘʨʙʠ (ʣʫʯʢʠ) ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ, 

ʚʽʜʰʫʢʫʶʯʠ ʧʨʠʨʦʜʥʽ ʨʦʩʣʠʥʥʽ ʽ ʤʽʥʝʨʘʣʴʥʽ ʙʘʨʚʥʠʢʠ. ɺ ʣʽʪʦʧʠʩʘʭ 

ʟʙʝʛʝʛʣʦʩʴ ʯʠʤʘʣʦ ʩʪʘʨʦʜʘʚʥʽʭ ʨʝʮʝʧʪʽʚ ʚʽʜ ʥʘʰʠʭ ʧʨʝʜʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘʡʢʨʘʱʽ ʢʦʣʴʦʨʦʚʽ ʚʽʜʪʽʥʢʠ ʥʘ ʧʦʣʦʪʥʽ, ʥʠʪʢʘʭ, ʰʢʽʨʽ, 

ʚʦʚʥʽ ʦʪʨʠʤʘʥʠʭ ʟ ʧʨʠʨʦʜʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ.  

ʊʨʘʜʠʮʽʡʥʦ ʙʘʨʚʥʠʢʠ ʚʠʛʦʪʦʚʣʷʣʠ ʟ ʙʘʛʘʪʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʞʠʚʦʾ ʧʨʠʨʦʜʠ 

ï ʢʦʨʠ ʜʝʨʝʚ, ʣʠʩʪʷ, ʢʦʨʽʥʥʷ, ʧʣʦʜʽʚ ʪʘ ʢʚʽʪʽʚ.  

ɼʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʠʧʘʜʢʫ ʙʫʣʠ ʩʚʦʾ ʪʝʨʤʽʥʠ  ʟʙʦʨʫ ʽ ʟʘʛʦʪʽʚʣʽ ʩʠʨʦʚʠʥʠ, 

ʩʫʚʦʨʠʡ ʨʝʞʠʤ ʜʦʟʫʚʘʥʥʷ, ʯʽʪʢʘ ʪʝʭʥʦʣʦʛʽʷ ʟʘʚʘʨʶʚʘʥʥʷ. ʅʘʰʽ ʧʨʝʜʢʠ 

ʚʚʘʞʘʣʠ, ʱʦ ʬʘʟʠ ʤʽʩʷʮʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʙʽʨ ʙʘʨʚʥʠʢʦʚʦʛʦ ʟʽʣʣʷ. ʅʘʧʨʠʢʣʘʜ, 

ʤʘʪʝʨʠʥʢʫ ʡ ʤʦʢʨʠʥʢʫ, ʟ ʷʢʠʭ ʛʦʪʫʚʘʣʠ ʯʝʨʚʦʥʫ ʬʘʨʙʫ, ʟʙʠʨʘʣʠ ʣʠʰʝ 

ʚʜʦʩʚʽʪʘ, ʥʘ ʜʝʥʴ ʃʫʢʠ (5 ʪʨʘʚʥʷ). ʇʨʠ ʮʴʦʤʫ ʟʨʠʚʘʪʠ ʨʦʩʣʠʥʫ ʪʨʝʙʘ ʙʫʣʦ ʥʝ 

ʛʦʣʽʨʫʯ, ʘ ʚ ʨʫʢʘʚʠʮʷʭ, ʱʦʙ ʧʨʠ ʬʘʨʙʫʚʘʥʥʽ ʥʝ ʟËʷʚʠʣʠʩʴ ʧʣʷʤʠ ʥʘ ʧʦʣʦʪʥʽ. 

ʇʨʘʢʪʠʯʥʦ ʟ ʢʦʞʥʦʾ ʙʘʜʠʣʠʥʢʠ, ʱʦ ʨʦʩʪʝ ʥʘ ʧʦʣʽ ʯʠ ʚ ʩʘʜʫ, ʤʦʞʥʘ ʙʫʣʦ 

ʦʪʨʠʤʘʪʠ ʙʘʨʚʥʠʢ.  

ʆʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʠʤ ʩʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʭ ʩʝʣʷʥ ʙʫʚ ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ. ʅʠʤ 

ʬʘʨʙʫʚʘʣʠ ʚʦʚʥʷʥʽ ʚʠʨʦʙʠ, ʧʝʨʝʚʘʞʥʦ ʩʚʠʪʠ. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʟʘʛʦʪʦʚʣʷʣʠ ʢʦʨʫ 

ʚʝʨʙʠ, ʢʨʫʰʠʥʠ, ʜʫʙʘ, ʙʝʨʝʟʠ, ʣʠʩʪʷ ʪʘ ʰʢʘʨʘʣʫʧʫ ʚʦʣʦʩʴʢʦʛʦ ʛʦʨʽʭʘ, 

ʚʠʞʘʪʠʡ ʩʽʢ ʭʤʝʣʶ, ʣʘʪʘʪʪʷ, ʣʫʰʧʠʥʥʷ ʮʠʙʫʣʽ. ʅʝʨʽʜʢʦ ʤʘʡʩʪʨʠ ʚʜʘʚʘʣʠʩʷ ʡ 

ʜʦ ʢʦʤʙʽʥʫʚʘʥʥʷ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʦʪʨʽʙʥʠʡ ʚʽʜʪʽʥʦʢ. ʅʘʩʪʽʡ ʟ ʢʦʨʠ ʚʽʣʴʭʠ 

ʜʘʚʘʚ ʢʦʨʠʯʥʝʚʠʡ ʢʦʣʽʨ, ʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʙʝʨʝʟʦʚʠʤ ʣʠʩʪʷʤ ʥʘʙʫʚʘʚ 

ʞʦʚʪʫʚʘʪʠʭ ʪʦʥʽʚ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʜʦʙʫʚʘʣʠ ʦʨʘʥʞʝʚʽ ʪʘ ʯʦʨʥʽ ʙʘʨʚʥʠʢʠ. ʋ 

ʧʦʚʩʷʢʜʝʥʥʽʡ ʧʨʘʮʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʦʞ ʷʛʦʜʠ ʢʨʫʰʠʥʠ ʪʘ ʙʫʟʠʥʠ, ʽʥʰʠʭ 

ʜʠʢʦʨʦʩʪʫʯʠʭ ʢʫʱʽʚ. 

ʏʝʨʚʦʥʠʡ ï ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʢʦʣʴʦʨʽʚ ʫ ʨʽʟʥʦʙʘʨʚËʾ ʢʦʣʴʦʨʽʚ ʋʢʨʘʾʥʠ. 

ɿʚʠʯʘʡʥʦ, ʯʝʨʚʦʥʠʡ ʙʘʨʚʥʠʢ ʟʜʦʙʫʚʘʣʠ ʽʟ ʧʝʨʝʩʪʠʛʣʠʭ ʧʣʦʜʽʚ ʞʦʩʪʝʨʫ, 

ʤʘʪʝʨʠʥʢʠ ʪʘ ʣʠʩʪʷ ʜʠʢʦʾ ʷʙʣʫʥʽ. ʎʶ ʩʫʤʽʰ ʪʦʚʢʣʠ ʚ ʩʪʫʧʽ, ʜʦʜʘʚʰʠ ʪʨʦʭʠ 

ʚʦʜʠ ʪʘ ʧʽʜ ʛʥʽʪʦʤ ʚʠʯʘʚʣʶʚʘʣʠ ʯʝʨʚʦʥʫ ʬʘʨʙʫ. ɼʣʷ ʮʴʦʛʦ ʪʘʢʦʞ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʯʝʨʝʚʮʷ-ʷʻʯʢʘ ʢʦʰʝʥʽʣʽ ʚʦʩʢʦʚʦʾ, ʷʢʽ ʟʙʠʨʘʣʠ ʥʘ ʢʦʨʽʥʮʷʭ 

ʣʽʩʦʚʦʾ ʩʫʥʠʮʽ. ʏʝʨʚʝʮʴ ʩʫʰʠʣʠ ʚ ʧʝʯʽ, ʪʝʨʣʠ ʥʘ ʧʦʨʦʭ ʪʘ ʨʦʟʚʦʜʠʣʠ ʚʦʜʦʶ. 

ʇʨʷʞʫ ʯʠ ʪʢʘʥʠʥʫ, ʬʘʨʙʦʚʘʥʫ ʪʘʢʠʤ ʙʘʨʚʥʠʢʦʤ, ʚʘʞʢʦ ʙʫʣʦ ʩʧʣʫʪʘʪʠ ʟ 
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ʽʥʰʦʶ. ɺʦʥʘ ʙʫʣʘ ʜʦʩʠʪʴ ʷʩʢʨʘʚʦʶ ʽ ʜʦʚʛʦ ʟʙʝʨʽʛʘʣʘ ʢʦʣʽʨ. ɺʠʛʦʪʦʚʣʝʥʥʷ 

ʯʝʨʚʦʥʦʾ ʬʘʨʙʠ ʽʟ ʯʝʨʝʚʮʷ ʙʫʣʦ ʚʽʜʦʤʦ ʱʝ ʟ ʯʘʩʽʚ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ. 

ʋʩʽ ʙʘʨʚʥʠʢʠ ʜʣʷ ʩʪʽʡʢʦʩʪʽ ʟʘʢʨʽʧʣʶʚʘʣʠ ʧʨʠʨʦʜʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ï 

ʦʮʪʦʤ ʘʙʦ ʦʚʦʯʝʚʠʤʠ ʨʦʟʩʦʣʘʤʠ ʟ ʢʘʧʫʩʪʠ, ʙʫʨʷʢʽʚ, ʦʛʽʨʢʽʚ, ʘ ʪʘʢʦʞ 

ʩʠʨʦʚʘʪʢʦʶ ʽ ʩʽʣʣʶ.  

ʈʦʩʣʠʥʥʽ ʬʘʨʙʠ ʪʘ ʪʢʘʥʠʥʠ ʟ ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʦʥ ʤʘʶʪʴ ʮʽʣʠʡ ʨʷʜ 

ʧʝʨʝʚʘʛ: ʚʦʥʠ ʧʨʠʨʦʜʥʽʰʽ ʫ ʩʚʦʻʤʫ ʢʦʣʴʦʨʫʚʘʥʥʽ, ʤËʷʢʽʩʪʴ ʪʦʥʽʚ ʥʘʜʘʻ ʚʠʨʦʙʫ 

ʝʩʪʝʪʠʯʥʦʾ ʽ ʭʫʜʦʞʥʴʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʟʥʘʯʥʦ ʜʦʚʰʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʢʦʣʽʨ.  

ʆʜʥʘʢ ʯʘʩ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ, ʣʶʜʩʪʚʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʘ ʟ ʥʠʤ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʡ ʽʥʜʫʩʪʨʽʷ ʜʘʶʯʠ ʣʶʜʠʥʽ ʩʫʯʘʩʥʽ ʪʢʘʥʠʥʠ, ʬʘʨʙʠ ʪʘ ʪʝʭʥʽʢʠ 

ʨʦʟʧʠʩʫ ʪʢʘʥʠʥ. ʈʦʟʚʠʪʦʢ ʽʥʜʫʩʪʨʽʾ ï ʷʚʠʱʝ ʧʦʟʠʪʠʚʥʝ, ʷʢʱʦ ʚʦʥʦ ʥʝ 

ʟʘʧʝʨʝʯʫʻ ʜʦʩʚʽʜʫ ʧʦʧʝʨʝʜʥʽʭ ʧʦʢʦʣʽʥʴ. ʊʽʣʴʢʠ ʚ ʩʠʥʪʝʟʽ ʪʨʘʜʠʮʽʡ ʪʘ 

ʽʥʥʦʚʘʮʽʡ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʧʨʦʛʨʝʩʫ.[2] 

ɻʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʷʢʦʩʪʽ ʩʫʯʘʩʥʠʭ ʪʢʘʥʠʥ ʜʣʷ ʨʦʟʧʠʩʫ ʻ ʾʭ 

ʚʦʣʦʢʥʠʩʪʠʡ ʩʢʣʘʜ ʪʘ ʥʘʷʚʥʽʩʪʴ ʛʣʘʜʝʥʴʢʦʾ ʧʦʚʝʨʭʥʽ (ʱʦʙ ʛʘʨʥʦ ʚʙʠʨʘʣʘʩʴ 

ʨʝʟʝʨʚʫʶʯʘ ʩʫʤʽʰ). ɹʘʪʠʢ, ʷʢ ʚʠʜ ʨʦʟʧʠʩʫ ʪʢʘʥʠʥ,  ʤʦʞʣʠʚʦ ʚʠʢʦʥʘʪʠ ʥʘ 

ʪʢʘʥʠʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʧʨʦʪʝ ʢʨʘʱʝ, ʷʢʱʦ ʚʦʥʘ ʩʢʣʘʜʘʪʠʤʝʪʴʩʷ ʟ 

ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʦʥ. ʅʘ ʪʢʘʥʠʥʘʭ, ʱʦ ʤʽʩʪʷʪʴ ʰʪʫʯʥʽ ʘʙʦ ʩʠʥʪʝʪʠʯʥʽ 

ʚʦʣʦʢʥʘ, ʬʘʨʙʠ ʧʦʛʘʥʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʘʙʦ ʥʝ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʟʦʚʩʽʤ. ɼʣʷ 

ʧʦʯʘʪʢʫ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʥʢʽ ʙʘʚʦʚʥʷʥʽ ʪʢʘʥʠʥʠ ʙʘʪʠʩʪ ʘʙʦ ʰʠʬʦʥ. 

ɹʽʣʝ ʧʦʣʦʪʥʦ, ʩʠʪʝʮʴ, ʙʷʟʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʛʘʨʷʯʦʛʦ ʽ ʚʫʟʣʠʢʦʚʦʛʦ 

ʙʘʪʠʢʫ. ɹʘʪʠʢ ʥʘ ʥʘʪʫʨʘʣʴʥʦʤʫ ʰʦʚʢʫ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʤʘʡʩʪʨʠʥʽ. ʐʦʚʢʦʚʽ ʪʢʘʥʠʥʠ ʨʽʟʥʷʪʴʩʷ ʟʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʦʤʫ ʧʦ-ʨʽʟʥʦʤʫ 

ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʧʠʩʫ. ʊʦʥʢʠʡ ʰʦʚʢ - ʢʨʝʧ-ʰʠʬʦʥ ʽʜʝʘʣʴʥʠʡ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ ʽ 

ʦʩʦʙʣʠʚʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʢʦʥʪʫʨʥʦʛʦ ʨʦʟʧʠʩʫ. ʌʘʨʙʘ ʥʘ ʮʽ ʪʢʘʥʠʥʠ ʣʷʛʘʻ ʨʽʚʥʦ 

ʽ ʜʦʙʨʝ ʨʦʟʪʽʢʘʻʪʴʩʷ. ɹʽʣʴʰ ʱʽʣʴʥʽ ʪʢʘʥʠʥʠ ʢʨʝʧ-ʩʘʪʠʥ, ʢʨʝʧʜʝʰʠʥ ʽ ʢʨʝʧ-

ʞʦʨʞʝʪ ï ʪʝʞ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʨʦʙʦʪʠ ʚ ʪʝʭʥʽʮʽ ʥʘʥʝʩʝʥʥʷ ʢʦʥʪʫʨʽʚ, ʦʩʢʽʣʴʢʠ ʥʘ 

ʥʠʭ ʰʚʠʜʰʝ ʥʽʞ ʥʘ ʱʽʣʴʥʠʭ ʰʦʚʢʘʭ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʨʦʟʜʽʣʴʥʽ ʣʽʥʽʾ. 

ʈʦʟʧʦʯʠʥʘʶʯʠ ʨʦʙʦʪʫ, ʦʩʦʙʣʠʚʦ ʥʘ ʚʝʣʠʢʽʡ ʧʣʦʱʠʥʽ, ʥʘʩʘʤʧʝʨʝʜ ʧʦʪʨʽʙʥʦ 

ʟʨʦʙʠʪʠ ʧʨʦʙʥʝ ʥʘʥʝʩʝʥʥʷ ʨʝʟʝʨʚʫ ʽ ʧʝʨʝʢʦʥʘʪʠʩʴ ʫ ʧʦʟʠʪʠʚʥʦʤʫ 

ʨʝʟʫʣʴʪʘʪʽ.[3] 

ʆʪʞʝ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʝʜʝʚʨʫ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʫ ʨʽʟʥʠʭ ʪʝʭʥʽʢʘʭ, ʤʘʪʠ 

ʨʽʟʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʬʘʨʙʠ. ɻʦʣʦʚʥʝ ʪʝ, ʱʦʙ ʪʨʘʜʠʮʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʥʝ 

ʟʥʠʢʘʣʠ, ʘ ʧʝʨʝʜʘʚʘʣʠʩʴ ʥʘʩʪʫʧʥʠʤ ʧʦʢʦʣʽʥʥʷʤ ʤʠʪʮʽʚ.  
 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʭʫʜʦʞʥʴʦʛʦ ʨʦʟʧʠʩʫ ʪʢʘʥʠʥ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://osvita.ua/vnz/reports/culture/11264  

2. ʊʨʘʜʠʮʽʾ ʨʦʟʧʠʩʫ ʪʢʘʥʠʥ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://pti.kiev.ua/mizhpredmet/mizhcicla/159-davni-ukrayinski-tradiciyi -

farbuvannja-tkanin.htm 
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ɻɸʈɼɽʈʆɹ ʇɽʈʐʆɰ ʃɽɼɯ ʋʂʈɸɰʅʀ 

 ɸ. ʉ. ʉɸʌʆʗʅ, ʆ. ʇ. ʉʀʈʆʊɽʅʂʆ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʆʜʷʛ ï ʮʝ ʯʘʩʪʠʥʘ ʽʤʽʜʞʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʬʦʨʤʫʻ ʚʣʘʩʥʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ [1]. ɿʘʜʦʚʦʣʝʥʽʩʪʴ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʤʦʜʥʠʤ ʦʜʷʛʦʤ, 

ʷʢ ʽ ʨʘʥʽʰʝ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘ ʨʘʭʫʥʦʢ ʽʤʧʦʨʪʫ ʟʘʨʫʙʽʞʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʪʦʤʫ ʫʢʨʘʾʥʩʴʢʽ ʜʠʟʘʡʥʝʨʠ ʦʜʷʛʫ ʟʤʫʰʝʥʽ ʘʢʪʠʚʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʟʽ 

ʩʚʽʪʦʚʠʤʠ ʙʨʝʥʜʘʤʠ, ʦʩʦʙʣʠʚʦ ʚ ʩʬʝʨʽ ʙʽʣʴʰ ʟʘʤʦʞʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʘʢʪʠʢʘ ʩʪʚʦʨʝʥʥʷ ʚ ʧʝʨʽʦʜ ʩʫʯʘʩʥʦʩʪʽ ʯʠʩʣʝʥʥʠʭ ʙʨʝʥʜʽʚ ʫ ʩʬʝʨʽ ʜʠʟʘʡʥʫ 

ʦʜʷʛʫ ʻ ʚʽʜʛʫʢʦʤ ʥʘ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʛʘʣʫʟʽ. ʄʦʜʘ ʩʣʫʞʠʪʴ ʫʥʽʚʝʨʩʘʣʴʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ, ʱʦ ʢʝʨʫʻ ʩʦʮʽʘʣʴʥʠʤ ʮʽʣʠʤ: ʥʝ ʪʽʣʴʢʠ ʚʠʨʦʙʥʠʮʪʚʦʤ ʽ 

ʩʧʦʞʠʚʘʥʥʷʤ ʨʝʯʝʡ, ʨʝʢʣʘʤʦʶ, ʢʫʣʴʪʫʨʦʶ, ʟʘʩʦʙʘʤʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ 

ʽʜʝʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ [2].  

ɺʦʜʥʦʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʰʚʠʜʢʦʾ ʧʦʷʚʠ ʥʦʚʠʭ ʙʨʝʥʜʽʚ ʫ 

ʩʬʝʨʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʜʠ. ʉʧʨʦʙʫʻʤʦ ʨʦʟʛʣʷʥʫʪʠ ʮʝ ʪʚʝʨʜʞʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ 

ʚʙʨʘʥʥʷ ʧʝʨʰʦʾ ʣʝʜʽ ʋʢʨʘʾʥʠ, ʷʢʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʩʪʫʧʘʻ ʽʜʝʡʥʠʤ ʣʽʜʝʨʦʤ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɼʨʫʞʠʥʘ ʧʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʆʣʝʥʘ ɿʝʣʝʥʩʴʢʘ 

ʧʨʘʮʶʻ ʟʽ ʩʪʠʣʽʩʪʦʤ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʨʫʙʽʞʥʠʭ ʚʽʟʠʪʽʚ. ɺʦʥʘ 

ʧʨʝʜʩʪʘʚʣʷʻ ʢʨʘʾʥʫ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ï ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʧʝʨʰʠʤʠ 

ʦʩʦʙʘʤʠ ʜʝʨʞʘʚ, ʜʘʻ ʽʥʪʝʨʚôʶ ʘʚʪʦʨʠʪʝʪʥʠʤ ʚʠʜʘʥʥʷʤ, ʚʠʩʪʫʧʘʻ ʧʝʨʝʜ 

ʰʠʨʦʢʦʶ ʧʫʙʣʽʢʦʶ. ʏʝʨʝʟ ʩʚʦʾ ʦʙʨʘʟʠ ʧʝʨʰʘ ʣʝʜʽ ʋʢʨʘʾʥʠ ʨʦʟʧʦʚʽʜʘʻ ʩʚʽʪʫ 

ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʦʩʚʽʪʫ, ʢʫʣʴʪʫʨʫ, ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʘ ʡ ʧʨʦ ʫʢʨʘʾʥʩʴʢʠʡ 

ʜʠʟʘʡʥ. ʊʦʤʫ ʜʣʷ ʥʝʾ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʚʠʛʣʷʜʘʪʠ ʩʪʠʣʴʥʦ ʽ ʟʽ ʩʤʘʢʦʤ [3]. 

ʋ ʟʘʨʫʙʽʞʥʠʭ ʚʽʟʠʪʘʭ ʆʣʝʥʘ ɿʝʣʝʥʩʴʢʘ ʥʘʡʯʘʩʪʽʰʝ ʥʦʩʠʪʴ ʦʜʷʛ 

ʫʢʨʘʾʥʩʴʢʠʭ ʜʠʟʘʡʥʝʨʽʚ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ: ʂʘʪʝʨʠʥʠ ʉʽʣʴʯʝʥʢʦ, ʅʘʪʘʣʽʾ 

ʂʘʤʝʥʩʴʢʦʾ, ɸʨʪʝʤʘ ʂʣʽʤʯʫʢʘ, ʃʽʣʽʾ ʃʽʪʢʦʚʩʴʢʦʾ, ʙʨʝʥʜʫ AʄG ʪʘ Lake. ɺ 

ʝʢʩʢʣʶʟʠʚʥʦʤʫ ʽʥʪʝʨʚôʶ ʆʣʝʥʘ ɿʝʣʝʥʩʴʢʘ ʟʘʟʥʘʯʠʣʘ: çʗ ʚʠʙʠʨʘʶ ʦʜʷʛ ʮʠʭ 

ʜʠʟʘʡʥʝʨʽʚ ʪʦʤʫ, ʱʦ ʡ ʩʘʤʘ ʥʘʣʝʞʫ ʜʦ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʢʦʣʠ 

ʥʘʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʤʝʥʽ ʪʨʝʙʘ ʙʫʣʦ ʰʫʢʘʪʠ ʥʦʚʽ ʦʙʨʘʟʠ, ʪʦ ʥʘ ʤʽʡ ʟʘʧʠʪ 

ʰʚʠʜʰʝ ʚʽʜʛʫʢʥʫʣʠʩʷ ʩʘʤʝ ʤʦʣʦʜʽ ʜʠʟʘʡʥʝʨʠ. ʄʝʥʽ ʩʧʦʜʦʙʘʣʦʩʷ ʟ ʥʠʤʠ 

ʧʨʘʮʶʚʘʪʠ, ʽ ʟʘʨʘʟ ʫ ʥʘʩ ʩʢʣʘʜʘʶʪʴʩʷ ʢʣʘʩʥʽ ʪʘʥʜʝʤʠè [3]. 

ɿʘʩʥʦʚʥʠʮʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʨʝʥʜʫ Gunia Project ʅʘʪʘʣʷ ʂʘʤʝʥʩʴʢʘ, ʷʢʘ ʚ 

ʤʠʥʫʣʦʤʫ ʙʫʣʘ ʩʧʽʚʟʘʩʥʦʚʥʠʮʝʶ ʽ ʜʠʟʘʡʥʝʨʢʦʶ Lake studio, ʧʦʯʘʣʘ 

ʧʨʘʮʶʚʘʪʠ ʦʩʦʙʠʩʪʠʤ ʩʪʠʣʽʩʪʦʤ ʧʝʨʰʦʾ ʣʝʜʽ ʋʢʨʘʾʥʠ ʜʚʘ ʨʦʢʠ ʪʦʤʫ. ɿʘ 

ʩʣʦʚʘʤʠ ʅʘʪʘʣʽʾ ʂʘʤʝʥʩʴʢʦʾ ï ʩʧʦʯʘʪʢʫ ʾʾ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʪʘʣʦ 

ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʩʪʠʣʴ ʧʘʥʽ ʆʣʝʥʠ ɿʝʣʝʥʩʴʢʦʾ, ʚʠʡʪʠ ʥʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʚʘʨʽʘʥʪʽʚ ʩʪʠʣʽʟʘʮʽʾ, ʘʣʝ ʥʝ ʟʙʽʣʴʰʠʚʰʠ ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʨʝʯʝʡ ʛʘʨʜʝʨʦʙʫ. 

ʅʘ ʮʝʨʝʤʦʥʽʶ ʽʥʘʚʛʫʨʘʮʽʾ ɺʦʣʦʜʠʤʠʨʘ ɿʝʣʝʥʩʴʢʦʛʦ ʧʝʨʰʘ ʣʝʜʽ ʦʜʷʛʣʘ 

ʩʫʢʥʶ ʽ ʢʝʡʧ ʤʦʣʦʯʥʦʛʦ ʢʦʣʴʦʨʫ ʟ ʨʫʯʥʦʶ ʚʠʰʠʚʢʦʶ ʚʽʜ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʜʠʟʘʡʥʝʨʘ Artem Klimchuk (2019) (ʨʠʩ. 1, ʘ). ɼʦ ɼʥʷ ʅʝʟʘʣʝʞʥʦʩʪʽ (2022) 

ʧʝʨʰʘ ʣʝʜʽ ʦʙʨʘʣʘ ʙʨʶʯʥʠʡ ʢʦʩʪʶʤ ʚʽʜ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʨʝʥʜʫ Lake. ʂʦʩʪʶʤ 

ʙʫʚ ʧʨʠʢʨʘʰʝʥʠʡ ʨʫʯʥʦʶ ʚʠʰʠʚʢʦʶ (ʤʘʡʩʪʝʨ ʈʫʩʣʘʥ ʇʘʥʯʫʢ) ï ʮʝ 

ʩʪʠʣʽʟʦʚʘʥʘ ʢʚʽʪʢʘ ʤʘʣʴʚʠ, ʚʠʢʦʥʘʥʘ ʨʽʟʥʠʤʠ ʩʪʽʙʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ 
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ʚʠʰʠʚʢʠ ʨʫʰʥʠʢʽʚ ʽʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʎʝ ʧʦʣʪʘʚʩʴʢʘ ʛʣʘʜʴ ʽʟ 

ʥʘʩʪʠʣʦʤ, ʨʝʪʷʟʴ, ʧʨʦʩʦ, ʨʷʜʦʢ, ʰʘʭʽʚʥʠʮʷ, ʤʽʩʪʝʯʢʘ, ʢʘʯʘʣʦʯʢʘ ʪʘ ʩʪʝʙʣʽʚʢʘ. 

ʊʘʢʠʡ ʥʘʙʽʨ ʩʪʽʙʢʽʚ ʩʠʤʚʦʣʽʟʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʻʜʥʽʩʪʴ ʋʢʨʘʾʥʠ (ʨʠʩ.1, ʙ).  

ʆʙʨʘʟʠ ʧʝʨʰʦʾ ʣʝʜʽ ʚʽʜ ʜʠʟʘʡʥʝʨʢʠ ʃʽʣʽʾ ʃʽʪʢʦʚʩʴʢʦʾ ʟʘʧʘʤôʷʪʘʣʠʩʷ 

ʙʽʣʠʤ ʢʦʩʪʶʤʦʤ ʽʟ ʩʫʯʘʩʥʦʛʦ ʜʦʤʦʪʢʘʥʦʛʦ ʧʦʣʦʪʥʘ, ʷʢʠʡ ʜʨʫʞʠʥʘ 

ʇʨʝʟʠʜʝʥʪʘ ʦʙʨʘʣʘ ʜʣʷ ʦʬʽʮʽʡʥʦʾ ʧʦʜʦʨʦʞʽ ʜʦ ʂʘʪʘʨʫ, ʪʘ ʚʠʰʠʪʠʤ ʞʠʣʝʪʦʤ 

ʥʘ ɼʝʥʴ ʚʠʰʠʚʘʥʢʠ (2021) (ʨʠʩ.1, ʚ). ɼʣʷ ʟʫʩʪʨʽʯʽ ʟ ʌʝʜʝʨʘʣʴʥʠʤ 

ʧʨʝʟʠʜʝʥʪʦʤ ɸʚʩʪʨʽʾ, ʷʢʘ ʚʽʜʙʫʣʘʩʷ ʙʽʣʷ ʡʦʛʦ ʚʽʜʦʤʩʪʚʘ, ʆʣʝʥʘ ɿʝʣʝʥʩʴʢʘ 

ʦʙʨʘʣʘ ʢʦʩʪʶʤïʜʚʽʡʢʫ ʥʝʙʝʩʥʦïʙʣʘʢʠʪʥʦʛʦ ʚʽʜʪʽʥʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʨʝʥʜʫ the 

COAT by Katya Silchencko (2020) (ʨʠʩ. 1, ʛ). ʆʙʨʘʟ ʧʝʨʰʘ ʣʝʜʽ ʜʦʧʦʚʥʠʣʘ 

ʯʦʨʥʠʤʠ ʯʦʚʥʠʢʘʤʠ ʽ ʧʦʷʩʦʤ, ʷʢʠʡ ʟʨʦʙʠʚ ʧʦʪʨʽʙʥʠʡ ʘʢʮʝʥʪ ʥʘ ʪʘʣʽʾ [4, 5]. 
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ʈʠʩ. 1. ʆʙʨʘʟʠ ʆʣʝʥʠ ɿʝʣʝʥʩʴʢʦʾ ʚʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʜʠʟʘʡʥʝʨʽʚ: ʘ - ʩʫʢʥʷ ʚʽʜ 

ɸʨʪʝʤʘ ʂʣʽʤʯʫʢʘ, 2019 ʨʽʢ; ʙ - ʫʙʨʘʥʥʷ ʚʽʜ ʙʨʝʥʜʫ Lake, 2022 ʨʽʢ; ʚ - ʦʙʨʘʟ ʚʽʜ ʃʽʣʽʾ 

ʃʽʪʢʦʚʩʴʢʦʾ, 2021 ʨʽʢ; ʛ - ʦʙʨʘʟ ʚʽʜ ʂʘʪʝʨʠʥʠ ʉʽʣʴʯʝʥʢʦ, 2020 ʨʽʢ 

ʏʝʨʝʟ ʚʽʡʥʫ ʆʣʝʥʽ ɿʝʣʝʥʩʴʢʽʡ ʜʦʚʝʣʦʩʷ ʚʠʡʪʠ ʟ ʪʽʥʽ ʩʚʦʛʦ ʯʦʣʦʚʽʢʘ, ʽ 

ʩʪʘʪʠ ʛʦʣʦʩʦʤ ʤʽʣʴʡʦʥʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʞʽʥʦʢ ʫ ʩʚʽʪʽ. ʄʦʜʘ ð ʮʝ ʪʝʞ ʤôʷʢʘ 

ʟʙʨʦʷ, ʽ ʥʝʶ ʩʢʦʨʠʩʪʘʣʘʩʴ ʧʝʨʰʘ ʣʝʜʽ ʋʢʨʘʾʥʠ, ʟʘʢʣʠʢʘʶʯʠ ʩʚʽʪ ʜʦʧʦʤʦʛʪʠ 

ʋʢʨʘʾʥʽ [5].  

ɺ ʧʝʨʰʽ ʤʽʩʷʮʽ ʚʽʡʥʠ, ʟʘ ʙʘʞʘʥʥʷʤ ʆʣʝʥʠ ɿʝʣʝʥʩʴʢʦʾ, ʜʠʟʘʡʥʝʨʘʤʠ 

ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ - ʥʝ ʰʠʪʠ ʥʽʯʦʛʦ ʥʦʚʦʛʦ, ʘ ʧʨʘʮʶʚʘʪʠ ʟ ʪʠʤʠ ʨʝʯʘʤʠ, 

ʱʦ ʻ. ʊʦʤʫ ʚʦʥʠ ʤʽʢʩʫʚʘʣʠ ʨʝʯʽ ʟ ʜʦʚʦʻʥʥʦʛʦ ʛʘʨʜʝʨʦʙʘ.  

ɿʘʨʘʟ ʩʠʪʫʘʮʽʷ ʟʤʽʥʠʣʘʩʷ ï ʚʩʝ ʯʘʩʪʽʰʝ ʧʝʨʰʘ ʣʝʜʽ ʟôʷʚʣʷʻʪʴʩʷ ʥʘ 

ʧʫʙʣʽʮʽ ʚ ʥʦʚʠʭ, ʘʣʝ ʩʪʨʦʛʠʭ ʩʪʨʠʤʘʥʠʭ ʩʫʢʥʷʭ ʪʘ ʢʦʩʪʶʤʘʭ ʣʘʢʦʥʽʯʥʦʛʦ 

ʩʪʠʣʶ, ʟʽ ʩʪʨʠʤʘʥʠʤ ʢʨʦʻʤ ʽ ʢʦʣʴʦʨʦʚʦʶ ʧʘʣʽʪʨʦʶ, ʱʦ ʥʘʡʢʨʘʱʝ ʧʝʨʝʜʘʶʪʴ 

ʩʚʽʪʦʚʽ ʛʦʣʦʚʥʠʡ ʤʝʩʝʜʞ ï çʋʢʨʘʾʥʘ ʙʦʨʝʪʴʩʷ - ʤʠ ʟʽʙʨʘʥʽ, ʩʠʣʴʥʽ, ʚʧʝʚʥʝʥʽ ʡ 

ʟʘʚʞʜʠ ʛʦʪʦʚʽè [3]. 

ɼʣʷ ʟʫʩʪʨʽʯʽ ʽʟ ʜʝʨʞʩʝʢʨʝʪʘʨʝʤ ʉʐɸ ɽʥʪʦʥʽ ɹʣʽʥʢʝʥʠʤ ʪʘ ʟ 

ʦʯʽʣʴʥʠʮʝʶ ɸʛʝʥʪʩʪʚʘ ʉʐɸ ʟ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʦʟʚʠʪʢʫ (USAID) ʉʘʤʘʥʪʦʶ 

ʇʘʚʝʨ ʆʣʝʥʘ ɿʝʣʝʥʩʴʢʘ ʦʙʨʘʣʘ ʩʫʢʥʶ ʢʦʣʴʦʨʫ ʭʘʢʽ ʜʠʟʘʡʥʝʨʢʠ ʃʽʣʽʾ 

ʃʽʪʢʦʚʩʴʢʦʾ (ʨʠʩ. 2, ʘ), ʚ ʷʢʽʡ ʧʽʜʢʨʝʩʣʠʣʘ, ʱʦ ʟʘʨʘʟ ʢʦʞʥʠʡ ʫʢʨʘʾʥʝʮʴ, ʷʢʱʦ 

ʥʝ ʬʽʟʠʯʥʦ, ʪʦ ʤʦʨʘʣʴʥʦ ʚʜʷʛʥʝʥʠʡ ʫ ʚʽʡʩʴʢʦʚʫ ʬʦʨʤʫ. 

ɼʣʷ ʨʦʟʤʦʚʠ ʟ ʫʢʨʘʾʥʩʴʢʠʤʠ ʜʽʪʴʤʠ ʪʘ ʾʭʥʽʤʠ ʙʘʪʴʢʘʤʠ, ʱʦ ʟʥʘʡʰʣʠ 

ʧʨʠʭʠʩʪʦʢ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ, ʧʝʨʰʘ ʣʝʜʽ ʋʢʨʘʾʥʠ ʦʜʷʛʣʘ ʚʠʰʠʚʘʥʢʫ ʚʽʜ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʨʝʥʜʫ Etnodim ʟ ʢʦʣʝʢʮʽʾ Smilyvist (ʨʠʩ. 2, ʙ). ɰʾ ʽʜʝʷ ð ʩʪʘʪʠ 

ʩʠʤʚʦʣʦʤ ʽ ʬʦʨʤʦʶ ʬʨʦʥʪʫ ʮʠʚʽʣʴʥʠʭ ʣʶʜʝʡ, ʱʦ ʟʘʭʠʱʘʶʪʴ ʋʢʨʘʾʥʫ. 
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ʋ ʩʝʨʝʜʠʥʽ ʚʝʨʝʩʥʷ 2022 ʨʦʢʫ ʆʣʝʥʘ ɿʝʣʝʥʩʴʢʘ ʙʫʣʘ ʧʨʠʩʫʪʥʴʦʶ ʥʘ 

ʟʘʩʽʜʘʥʥʽ ɭʚʨʦʧʘʨʣʘʤʝʥʪʫ. ɼʣʷ ʽʩʪʦʨʠʯʥʦʾ ʧʦʜʽʾ ʧʝʨʰʘ ʣʝʜʽ ʋʢʨʘʾʥʠ ʦʙʨʘʣʘ 

ʢʦʩʪʶʤ ʙʽʣʦʩʥʽʞʥʦʛʦ ʢʦʣʴʦʨʫ ʚʽʜ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʨʝʥʜʫ Gasanova. ʇʨʘʚʠʡ 

ʙʦʨʪ ʞʘʢʝʪʘ ʧʨʠʢʨʘʰʝʥʠʡ ʚʠʰʠʚʢʦʶ ʨʫʯʥʦʾ ʨʦʙʦʪʠ. ʅʘ ʥʽʡ ʢʘʣʠʥʘ, ʚʠʰʠʪʘ 

ʙʽʣʠʤʠ ʥʠʪʢʘʤʠ (ʨʠʩ. 2, ʚ). 

ʋ ʢʽʥʮʽ ʚʝʨʝʩʥʷ 2022 ʨʦʢʫ ʆʣʝʥʘ ɿʝʣʝʥʩʴʢʘ ʚʟʷʣʘ ʫʯʘʩʪʴ ʫ ʢʫʣʴʪʦʚʦʤʫ 

ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʨʘʥʢʦʚʦʤʫ ʰʦʫ Good Morning America ʥʘ ʪʝʣʝʢʘʥʘʣʽ ABC. 

ɼʣʷ ʽʥʪʝʨʚ'ʶ ʧʝʨʰʘ ʣʝʜʽ ʦʙʨʘʣʘ ʧʽʜʞʘʢ ʽʟ ʣʽʤʽʪʦʚʘʥʦʾ ʢʦʣʝʢʮʽʾ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʙʨʝʥʜʫ ALTER REBEL, ʷʢʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ çɿʝʤʣʝ, ʢʚʽʪʥʠè (ʨʠʩ. 2, ʛ), ʷʢʘ 

ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʜʦ ɼʥʷ ʅʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ. 
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ʈʠʩ. 2. ʆʙʨʘʟʠ ʆʣʝʥʠ ɿʝʣʝʥʩʴʢʦʾ ʚʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʙʨʝʥʜʽʚ:  

ʘ) Litkovska; ʙ) Etnodim; ʚ) Gasanova; ʛ) ALTER REBEL  

ɸʥʘʣʽʟʫʶʯʠ ʛʘʨʜʝʨʦʙ ʆʣʝʥʠ ɿʝʣʝʥʩʴʢʦʾ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʚʽʥ ʻ ʧʨʦʜʫʤʘʥʠʤ, ʚʽʜʦʙʨʘʞʘʻ ʾʾ ʩʪʠʣʴ ʪʘ ʦʩʦʙʠʩʪʽʩʪʴ. ɰʾ ʦʙʨʘʟʠ ʟʘʚʞʜʠ 

ʚʨʘʞʘʶʪʴ ʩʚʦʻʶ ʝʣʝʛʘʥʪʥʽʩʪʶ ʪʘ ʚʠʪʦʥʯʝʥʽʩʪʶ. ɺʦʥʘ ʤʦʣʦʜʘ, ʢʨʘʩʠʚʘ ʞʽʥʢʘ ʟ 

ʛʦʩʪʨʠʤ ʨʦʟʫʤʦʤ, ʽʥʪʝʣʽʛʝʥʪʥʘ, ʢʫʣʴʪʫʨʥʘ ʽ ʥʝʟʘʣʝʞʥʘ. ʆʬʽʮʽʡʥʽ ʣʫʢʠ ʧʝʨʰʦʾ 

ʣʝʜʽ ʋʢʨʘʾʥʠ ʟʘʚʞʜʠ ʧʦʧʫʣʷʨʠʟʫʶʪʴ ʫʢʨʘʾʥʩʴʢʠʡ ʜʠʟʘʡʥ ʪʘ ʢʫʣʴʪʫʨʫ ʚ ʩʚʽʪʽ, 

ʱʦ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʚ ʮʝʡ ʥʝʣʝʛʢʠʡ ʜʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ ʯʘʩ. 
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ʋɼʂ 687          

ʆɻʃʗɼ ʇʈʀʅʊɯɺ ɯ ʌɸʂʊʋʈʀ ʄʆɼʅʀʍ ʇɸʃʔʊʆ  

ʉɽɿʆʅʋ ʆʉɯʅʔ-ɿʀʄɸ 2023-24 

ʖ.ʆ. ɹʋʈʊʆɺʉʔʂɸ, ʆ.ɸ. ɼɯʊʂʆɺʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʑʦʙ ʨʦʟʨʦʙʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʫ ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʫ ʤʦʜʝʣʴ ʚʠʨʦʙʫ 

ʜʠʟʘʡʥʝʨ ʘʙʦ ʢʦʥʩʪʨʫʢʪʦʨ ʧʦʚʠʥʝʥ: ʟʥʘʪʠ ʥʘʧʨʷʤʦʢ ʤʦʜʠ ʟʘʜʘʥʦʛʦ 

ʘʩʦʨʪʠʤʝʥʪʫ ʥʘ ʧʦʪʦʯʥʠʡ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʝʨʽʦʜ; ʚʤʽʪʠ ʘʥʘʣʽʟʫʚʘʪʠ ʤʦʜʝʣʴ ʽ 

ʚʠʟʥʘʯʘʪʠ, ʷʢʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʨʽʰʝʥʽ ʩʠʣʫʝʪ, ʬʦʨʤʘ, 

ʧʦʢʨʽʡ, ʬʘʩʦʥʥʽ ʝʣʝʤʝʥʪʠ ʚʠʨʦʙʫ; ʟʥʘʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʪʢʘʥʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ; ʤʘʪʠ ʧʦʥʷʪʪʷ ʧʨʦ ʧʦʪʨʝʙʠ ʪʘ 

ʚʧʦʜʦʙʘʥʥʷ ʩʚʦʛʦ ʩʝʛʤʝʥʪʫ ʩʧʦʞʠʚʘʯʽʚ.  

ʅʘʡʢʨʘʱʠʤ ʩʫʧʫʪʥʠʢʦʤ ʞʽʥʦʯʦʛʦ ʩʪʠʣʶ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʦʛʦ ʩʝʟʦʥʫ  

2023-24 ʟʘʣʠʰʘʻʪʴʩʷ ʤʦʜʥʝ ʧʘʣʴʪʦ. ʁʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʽ ʝʣʝʛʘʥʪʥʽʩʪʴ 

ʧʝʨʝʚʽʨʝʥʘ ʨʦʢʘʤʠ ʽ ʮʝ ʯʠ ʥʝ ʻʜʠʥʠʡ ʢʣʘʩʠʯʥʠʡ ʚʘʨʽʘʥʪ ʚʝʨʭʥʴʦʛʦ ʦʜʷʛʫ, ʷʢʠʡ 

ʟʘʚʞʜʠ ʚ ʪʨʝʥʜʽ. ʄʦʜʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʬʘʩʦʥʠ ʚ ʩʪʠʣʽ power dressing ï ʽʟ 

ʰʠʨʦʢʠʤʠ ʧʣʝʯʘʤʠ ʽʟ 80-ʭ ʨʦʢʽʚ, ʧʨʦʚʦʢʘʮʽʡʥʠʡ ʚʽʣʴʥʠʡ ʩʫʧʝʨʦʚʝʨʩʘʡʟ ʽ, 

ʟʚʠʯʘʡʥʦ, ʩʧʦʢʫʩʣʠʚʽ ʞʽʥʦʯʥʽ ʤʦʜʝʣʽ.  

ʆʢʨʝʤʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʤʦʜʫ ʥʘ ʯʦʨʥʽ ʜʦʚʛʽ ʧʘʣʴʪʦ. ɿʘ ʢʦʨʜʦʥʦʤ ʮʝʡ 

ʪʨʝʥʜ ʥʘʨʝʢʣʠ LBC ï long black coat, ʘ ʽʥʬʣʶʝʥʩʝʨʢʠ ʨʘʜʦ ʧʝʨʝʡʥʷʣʠ ʡʦʛʦ ʟ 

ʧʦʜʽʫʤʽʚ [1]. ʃʘʢʦʥʽʯʥʠʡ ʚʽʣʴʥʠʡ ʢʨʽʡ, ʯʦʨʥʠʡ ʢʦʣʽʨ, ʚʠʨʘʟʥʽ ʧʣʝʯʽ ʽ ʜʦʚʞʠʥʘ, 

ʱʦ ʩʷʛʘʻ ʢʽʩʪʦʯʦʢ, ï ʪʘʢʠʡ ʚʠʛʣʷʜ ʤʘʻ çʪʠʭʘ ʨʦʟʢʽʰè ʚʦʩʝʥʠ 2023-ʛʦ.  

ʄʦʜʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʟʘʪʠʰʥʠʡ ʬʘʩʦʥ ʧʘʣʴʪʦ-ʭʘʣʘʪʫ ï ʤʘʻ ʜʝʱʦ 

ʩʧʫʱʝʥʫ ʣʽʥʽʶ ʧʣʝʯʘ ʡ ʥʝ ʤʘʻ ʧʽʜʧʣʽʯʥʠʢʽʚ, ʘʙʠ ʚʽʜʪʚʦʨʶʚʘʪʠ ʧʣʘʚʥʽʩʪʴ ʣʽʥʽʡ 

ʪʽʣʘ, ʘ ʪʘʢʦʞ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʬʘʩʦʥʠ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʪʘʣʽʶ.  

ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʤʦʜʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʯʘʩʥʽ 

ʧʨʦʚʽʜʥʽ ʙʫʜʠʥʢʠ ʤʦʜʝʣʝʡ, ʧʨʦʧʦʥʫʶʪʴ ʞʽʥʦʯʽ ʧʘʣʴʪʘ ʚʠʛʦʪʦʚʣʝʥʽ ʷʢ ʽʟ 

ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʧʘʣʴʪʦʚʠʭ ʪʢʘʥʠʥ (ʞʘʢʘʨʜʫ, ʪʚʽʜʫ), ʚôʷʟʘʥʠʭ ʽʟ ʪʨʠʢʦʪʘʞʫ, 

ʩʪʴʦʙʘʥʠʭ ʥʘ ʫʪʝʧʣʶʚʘʯʽ, ʽʟ ʧʣʶʰʝʚʠʭ ʽ ʜʞʠʥʩʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʟʽ 

ʰʢʽʨʠ ʽ ʟʘʤʰʽ, ʷʢ ʥʘʧʨʠʢʣʘʜ ʚ ʢʦʣʝʢʮʽʷʭ 2023 ʨʦʢʫ Brandon Maxwell, Bally, 

Alexander McQueen, Balenciaga, Hermes ʽ Max Mara ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ [2, 3]. 

ʆʜʥʘʢ ʦʙôʻʢʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʦʛʣʷʜ ʧʨʠʥʪʽʚ ʽ ʪʝʢʩʪʫʨʠ 

ʤʦʜʥʠʭ ʞʽʥʦʯʠʭ ʜʝʤʽʩʝʟʦʥʥʠʭ ʧʘʣʴʪ ʽʟ ʪʢʘʥʠʥʠ.  

ʉʝʨʝʜ ʚʝʣʠʢʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʘʩʦʥʽʚ ʽ ʩʪʠʣʽʚ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʩʝ ʞ 

ʚʠʭʦʜʠʪʴ ʢʦʣʽʨ, ʬʘʢʪʫʨʘ ʽ ʤʦʜʥʠʡ ʧʨʠʥʪ.  

ʄʦʜʥʠʤʠ ʜʣʷ ʧʘʣʴʪ ʻ ʷʢ ʫʣʴʪʨʘ ʷʩʢʨʘʚʽ ʢʦʣʴʦʨʠ (ʤʘʣʠʥʦʚʽ, ʣʠʤʦʥʥʽ, 

ʝʣʝʢʪʨʠʢ), ʪʘʢ ʽ ʙʽʣʴʰ ʚʠʛʨʘʰʥʽ ʥʝʡʪʨʘʣʴʥʽ ʚʽʜʪʽʥʢʠ: ʧʘʣʽʪʨʠ ʩʠʥʴʦʛʦ, 

ʢʦʨʠʯʥʝʚʦʛʦ (ʚʽʜ ʩʚʽʪʣʦʛʦ ʙʝʞʝʚʦʛʦ çcamelè ʜʦ ʰʦʢʦʣʘʜʥʦʛʦ) ʘʙʦ ʘʭʨʦʤʘʪʽʚ 

(ʩʽʨʠʡ, ʛʨʘʬʽʪ, ʯʦʨʥʠʡ, ʙʽʣʠʡ)[1-3]. 

ɿʘ ʬʘʢʪʫʨʦʶ ʤʦʜʥʠʤʠ ʻ ʷʢ ʛʣʘʜʢʽ ʧʦʚʝʨʭʥʽ ʢʘʰʝʤʽʨʫ, ʪʘʢ ʽ ʪʢʘʥʠʥʠ ʟ 

ʧʨʷʤʠʤ ʯʠ ʢʨʫʯʝʥʠʤ ʚʦʨʩʦʤ, ʱʦ ʽʤʽʪʫʻ ʦʚʝʯʝ ʭʫʪʨʦ. ʊʘʢʦʞ ʤʦʜʥʠʤ ʻ ʦʙôʻʤʥʘ 

ʪʝʢcʪʫʨʘ ʤʘʪʝʨʽʘʣʫ çʪʝʜʜʽè, ʱʦ ʤʘʻ ʩʧʽʨʘʣʝʧʦʜʽʙʥʠʡ ʚʦʨʩ ʽ ʥʘʛʘʜʫʻ ʜʠʪʷʯʫ 

ʽʛʨʘʰʢʫ ʚʝʜʤʝʜʠʢʘ. ʆʢʨʝʤʦ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʬʘʢʪʫʨʠ ʪʘʢʠʭ ʧʘʣʴʪʦʚʠʭ ʪʢʘʥʠʥ 
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ʷʢ ʨʽʟʥʦʤʘʥʽʪʥʝ ʙʫʢʣʝ, ʦʙôʻʤʥʠʡ ʯʠ ʙʣʠʩʢʫʯʠʡ ʞʘʢʘʨʜ, ʘ ʪʘʢʦʞ ʰʪʫʯʥʽ ʭʫʪʨʦ 

ʽ ʟʘʤʰ.  

ʇʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʤʦʜʥʠʭ ʧʦʢʘʟʘʭ ʞʽʥʦʯʽ ʧʘʣʴʪʘ ʚʨʘʞʘʶʪʴ ʟʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʧʨʠʥʪʽʚ ʪʘ ʚʽʟʝʨʫʥʢʽʚ: ʚʽʜ ʘʚʘʥʛʘʨʜʥʠʭ ʚ ʢʦʣʝʢʮʽʷʭ Christian 

Dior [3], ʜʦ ʚʞʝ ʟʥʘʡʦʤʠʭ ʘʥʽʤʘʣʽʩʪʠʯʥʠʭ ʽ ʟʦʚʩʽʤ ʢʣʘʩʠʯʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʤʘʣʶʥʢʽʚ [ʨʠʩ. 1].  
 

     

 

ʈʠʩ. 1. ʇʨʠʢʣʘʜ ʜʝʷʢʠʭ ʤʦʜʥʠʭ ʫ 2023 ʨʦʮʽ ʧʨʠʥʪʽʚ ʞʽʥʦʯʠʭ ʧʘʣʴʪ 
 

ʅʘʡʧʦʧʫʣʷʨʥʽʰʽ ʘʥʽʤʘʣʽʩʪʠʯʥʽ ʧʨʠʥʪʠ ï ʮʝ ʧʽʜ ʣʝʦʧʘʨʜ, ʟʝʙʨʫ, ʪʠʛʨʘ ʽ 

ʰʢʽʨʫ ʧʽʪʦʥʘ ʷʢ ʧʨʠʨʦʜʥʴʦʛʦ ʪʘʢ ʽ ʥʝʟʚʠʯʘʡʥʦʛʦ ʚʽʜʪʽʥʢʽʚ. ʉʝʨʝʜ ʽʥʰʠʭ 

ʧʦʧʫʣʷʨʥʠʤʠ ʻ ʢʣʘʩʠʯʥʽ ʧʨʠʥʪʠ çʷʣʠʥʢʘè, çʛʫʩʷʯʘ ʣʘʧʢʘè, çʜʽʘʛʦʥʘʣʴè, 

çʢʣʽʪʠʥʢʘè ʙʫʜʴ-ʷʢʠʭ ʨʦʟʤʽʨʽʚ ʽ ʤʘʩʰʪʘʙʽʚ, ʚʽʜ ʩʪʨʠʤʘʥʦʾ ʚʽʥʜʟʦʨʩʴʢʦʾ ʜʦ 

ʭʠʪʨʦʤʫʜʨʠʭ "ʛʫʩʷʯʠʭ ʣʘʧʦʢ", ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʘ ʬʘʢʪʫʨʘ ʙʫʢʣʝ (ʨʠʩ. 2). 
 

    

  

çɻʫʩʷʯʘ ʣʘʧʢʘè ɹʫʢʣʝ çʊʝʜʜʽè  çɼʽʘʛʦʥʘʣʴè çʂʣʽʪʠʥʢʘè çʗʣʠʥʢʘè 
ʈʠʩ. 2. ʇʨʠʢʣʘʜ ʚʽʟʝʨʫʥʢʽʚ ʧʘʣʴʪʦʚʠʭ ʪʢʘʥʠʥʠ ʤʦʜʥʠʭ ʫ 2023 ʨʦʮʽ 

 

ʆʜʥʘʢ ʦʜʥʦʪʦʥʥʽ ʤʦʥʦʭʨʦʤʥʽ ʧʘʣʴʪʘ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʢʽʣʴʢʘ ʩʝʟʦʥʽʚ 

ʧʽʜʨʷʜ ʽ ʟʘʣʠʰʘʪʴʩʷ ʪʘʢʠʤʠ ʱʝ ʜʦʚʛʠʡ ʯʘʩ. ʅʝ ʜʠʚʥʦ, ʱʦ ʩʘʤʝ ʫ ʪʘʢʦʤʫ 

ʢʦʣʦʨʠʩʪʠʯʥʦʤʫ ʨʽʰʝʥʥʽ ʞʽʥʦʯʽ ʧʘʣʴʪʘ ʩʪʘʣʠ ʙʘʟʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʛʘʨʜʝʨʦʙʫ, 

ʷʢʽ ʣʝʛʢʦ ʜʦʧʦʚʥʠʪʠ ʩʪʠʣʴʥʠʤʠ ʽ ʘʢʮʝʥʪʥʠʤʠ ʘʢʩʝʩʫʘʨʘʤʠ, ʷʢ ʪʦ ʩʫʤʦʯʢʘ, 

ʰʘʨʬ ʯʠ ʨʫʢʘʚʠʯʢʠ. ʊʘʢ ʯʠ ʽʥʘʢʰʝ ʩʫʯʘʩʥʽ ʞʽʥʦʯʽ ʧʘʣʴʪʘ ʧʨʠʢʨʘʩʷʪʴ ʙʫʜʴ-

ʷʢʫ ʞʽʥʢʫ ʪʘ ʙʫʜʫʪʴ ʜʦʨʝʯʥʠʤʠ ʫ ʛʘʨʜʝʨʦʙʽ ʥʘ ʚʩʽ ʚʠʧʘʜʢʠ ʞʠʪʪʷ.  

ʃʽʪʝʨʘʪʫʨʘ 

1. ʄʦʜʥʽ ʧʘʣʴʪʘ ʦʩʝʥʽ ô2023 ï Fashionist [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://fashionista.ua/blog/modni-palta-oseni-2023-b275.html 

2. ɾʽʥʦʯʽ ʧʘʣʴʪʦ ʦʩʽʥʴ-ʟʠʤʘ 2023 ï ʊʦʧ ʥʘʡʤʦʜʥʽʰʠʭ ʤʦʜʝʣʝʡ ʧʘʣʴʪʦ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://vivatop.com.ua/modni-palto-

osin-zyma/ 

3. ʅʘʡʤʦʜʥʽʰʽ ʰʢʽʨʷʥʽ ʧʘʣʴʪʘ ʦʩʽʥʴ-ʟʠʤʘ 2023/2024. Vogue UA 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://vogue.ua/article/ 

fashion/tendencii/naymodnishi-shkiryani-palta-osin-zima-2023-2024-53858.html 

https://vogue.ua/article/
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ʋɼʂ 747.658.8      

ʊɽʍʅʆʃʆɻɯɰ FASHION-ʈɯʊɽʁʃ ɺ ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ ʇʈʆɼɸɾʋ 

ɼʀʊʗʏʆɻʆ ʆɼʗɻʋ  

ʆ. ʄ. ɼʆʄɹʈʆɺʉʔʂɸ1, ʄ.ʇ. ɸʈʊɽʄɽʅʂʆ2, ʗ. ɺ.ʃɸɼʆʈ1 
1 ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

2 ʍʝʨʩʦʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʽʜʦʤʦ, ʱʦ ʤʘʨʢʝʪʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʧʨʦʜʘʚʮʷ ʤʘʻ ʙʫʪʠ ʯʽʪʢʦ ʧʦʚ'ʷʟʘʥʘ 

ʟ ʫʩʽʤʘ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʪʘ ʥʝʤʘʪʝʨʽʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʬʝʰʥ-ʙʨʝʥʜʫ. ʑʦʙ 

ʦʪʨʠʤʘʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ, ʛʨʘʚʮʷʤ ʚʘʞʣʠʚʦ ʨʦʟʚʠʚʘʪʠ ʪʘ ʟʤʽʮʥʶʚʘʪʠ 

ʪʘʢ ʟʚʘʥʫ ʘʢʪʠʚʥʫ ʟʦʥʫ ʩʚʦʾʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʦʩʦʙʣʠʚʦ ʚ 

ʯʘʩʪʠʥʠ ʽʤʽʜʞʝʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʧʦʰʫʢʫ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʨʝʢʣʘʤʽ 

ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʷʭ [1]. 

ʉʫʯʘʩʥʽ ʦʧʝʨʘʪʦʨʠ ʫ ʩʬʝʨʽ ʤʦʜʥʦʛʦ ʨʦʟʜʨʽʙʥʦʛʦ ʧʨʦʜʘʞʫ ʘʢʪʠʚʥʦ 

ʧʨʘʮʶʶʪʴ ʥʘʜ ʨʦʟʚʠʪʢʦʤ ʩʝʨʚʽʩʥʠʭ ʽ ʨʦʟʚʘʞʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʩʪʨʘʪʝʛʽʾ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʦʥʠ ʧʨʦʚʦʜʷʪʴ ʨʽʟʥʽ ʟʘʭʦʜʠ, ʪʘʢʽ ʷʢ ʜʥʽ ʤʦʜʠ, 

ʤʘʡʩʪʝʨ-ʢʣʘʩʠ, ʰʦʫ ʪʘ ʤʫʟʠʯʥʽ ʚʠʩʪʘʚʠ, ʟ ʤʝʪʦʶ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʽ 

ʩʪʚʦʨʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ.  

ʎʝ ʩʪʨʘʪʝʛʽʯʥʦ ʚʠʧʨʘʚʜʘʥʦ, ʦʩʢʽʣʴʢʠ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʟʢʫ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʣʶʜʠ ʩʧʦʯʘʪʢʫ ʚʽʜʯʫʚʘʶʪʴ ʝʤʦʮʽʾ, ʘ ʧʦʪʽʤ ʜʫʤʘʶʪʴ. 

ɽʤʦʮʽʡʥʠʡ ʤʦʟʦʢ ʦʙʨʦʙʣʷʻ ʩʝʥʩʦʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʧ'ʷʪʴ ʨʘʟʽʚ ʰʚʠʜʰʝ, ʥʽʞ 

ʢʦʛʥʽʪʠʚʥʠʡ ʤʦʟʦʢ, ʪʦʤʫ ʚʧʣʠʚ ʥʘ ʝʤʦʮʽʡʥʠʡ ʨʽʚʝʥʴ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʩʧʨʠʡʥʷʪʪʶ ʽ ʟʘʩʚʦʻʥʥʶ ʽʥʬʦʨʤʘʮʽʾ [2]. 

ʇʦʭʽʜ ʜʦ ʤʘʛʘʟʠʥʫ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʧʦʰʫʢ ʦʜʷʛʫ ʪʘ ʘʢʩʝʩʫʘʨʽʚ, ʘʣʝ ʡ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʩʪʠʣʽʩʪʽʚ, ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʬʦʪʦʩʝʩʽʡ. ɹʘʛʘʪʦ ʪʦʨʛʦʚʠʭ 

ʮʝʥʪʨʽʚ ʨʦʟʫʤʽʶʪʴ ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʪʘʢʽ ʽʜʝʾ. ɺ ʙʘʛʘʪʴʦʭ ʜʠʪʷʯʠʭ ʤʘʛʘʟʠʥʘʭ ʚʞʝ 

ʻ ʛʨʦʤʘʜʩʴʢʽ ʧʨʦʩʪʦʨʠ, ʜʝ ʜʽʪʠ ʤʦʞʫʪʴ ʧʦʛʨʘʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʘʙʦ ʧʽʜ 

ʥʘʛʣʷʜʦʤ, ʧʨʦʚʦʜʷʪʴʩʷ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ, ʘʥʽʤʘʮʽʡʥʽ ʰʦʫ, ʪʝʘʪʨʘʣʴʥʽ ʚʠʩʪʘʚʠ ʽ 

ʤʦʜʥʽ ʧʦʢʘʟʠ (ʨʠʩ.1). ʊʦʤʫ ʤʘʛʘʟʠʥʠ, ʦʢʨʽʤ ʧʨʦʩʪʦ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ, ʪʘʢʦʞ 

ʩʪʘʶʪʴ ʤʽʩʮʷʤʠ ʜʣʷ ʨʦʟʚʘʛ. ɺʠʪʨʘʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʭ ʬʫʥʢʮʽʡ ʚ 

ʤʘʛʘʟʠʥʘʭ ʜʦʩʠʪʴ ʟʥʘʯʥʽ, ʟʦʢʨʝʤʘ, ʥʘ ʜʠʟʘʡʥ.  

ɺʠʨʽʰʫʶʯʠ ʟʘʚʜʘʥʥʷ ʢʦʤʝʨʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʣʫʯʘʶʯʠ ʙʘʛʘʪʦ 

ʥʘʧʨʷʤʽʚ ʜʠʟʘʡʥʫ, ʧʽʜʧʦʨʷʜʢʦʚʫʶʯʠ ʾʭ ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʩʪʨʘʪʝʛʽʷʤ, ʬʝʰʥ-

ʽʥʜʫʩʪʨʽʷ ʥʘʙʫʚʘʻ ʽʥʪʝʛʨʦʚʘʥʦʾ ʬʦʨʤʠ ʜʠʟʘʡʥʫ, ʱʦ ʤʦʞʥʘ ʧʦʟʥʘʯʠʪʠ ʷʢ 

ʨʝʢʣʘʤʥʠʡ ʜʠʟʘʡʥ.  ɼʣʷ ʨʝʢʣʘʤʥʦʛʦ ʜʠʟʘʡʥʫ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʧʩʠʭʽʯʥʠʡ ʧʨʦʮʝʩ ï ʮʝ ʩʧʨʠʡʥʷʪʪʷ. 

ɿ ʧʦʛʣʷʜʫ ʧʩʠʭʦʣʦʛʽʾ ʩʧʨʠʡʥʷʪʪʷ ʚʢʣʶʯʘʻ ʚʽʜʯʫʪʪʷ. ʂʨʽʤ ʚʽʜʯʫʪʪʽʚ, 

ʧʨʦʮʝʩ ʩʧʨʠʡʥʷʪʪʷ ʚʢʣʶʯʘʻ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ, ʧʨʦʮʝʩʠ ʨʦʟʫʤʽʥʥʷ 

ʩʧʨʠʡʥʷʪʦʛʦ, ʪʦʙʪʦ ʧʨʦʮʝʩ ʩʧʨʠʡʥʷʪʪʷ ʚʢʣʶʯʘʻ ʱʝ ʙʽʣʴʰ ʚʠʩʦʢʽ ʧʩʠʭʽʯʥʽ 

ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʧʘʤ'ʷʪʴ ʪʘ ʤʠʩʣʝʥʥʷ [1]. 

ʈʝʢʣʘʤʥʠʡ ʜʠʟʘʡʥ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʠʡ 

ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ, ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʨʦʟʫʤʽʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʎʝʡ ʧʨʦʮʝʩ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʧʦʞʠʚʘʯʝʤ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʨʝʥʜ ʽ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʦʟʠʮʽʶ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʽ ʩʪʨʘʪʝʛʽʾ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʱʦ 

ʨʦʟʨʦʙʣʷʶʪʴ ʤʘʨʢʝʪʦʣʦʛʠ [3-4]. 
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ʈʠʩ. 1. ʆʬʦʨʤʣʝʥʥʷ ʧʨʦʩʪʦʨʽʚ ʜʣʷ ʜʽʪʝʡ ʚ ʪʦʨʛʽʚʝʣʴʥʠʭ ʟʘʣʘʭ 

 

ʂʦʣʠ ʢʣʽʻʥʪ ʟʘʭʦʜʠʪʴ ʫ ʤʘʛʘʟʠʥ, ʷʢʠʡ ʙʫʚ ʧʨʝʢʨʘʩʥʦ ʦʬʦʨʤʣʝʥʠʡ 

ʜʠʟʘʡʥʝʨʦʤ, ʡʦʛʦ ʧʦʪʨʝʙʘ ʚ ʝʩʪʝʪʠʮʽ ʪʘ ʢʨʘʩʽ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ. ʄʘʡʩʪʝʨʥʦ 

ʧʽʜʽʙʨʘʥʽ ʢʦʣʴʦʨʠ, ʩʚʽʪʣʦ ʪʘ ʬʦʨʤʠ ʚʠʢʣʠʢʘʶʪʴ ʘʩʦʮʽʘʮʽʾ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʧʣʘʥʦʚʘʥʠʤ ʜʽʷʤ ʧʦʢʫʧʮʷ. ʎʝ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʫ. 

ʂʦʥʮʝʧʮʽʷ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʫ ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʦʜʝʣʽ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʧʦʥʘʜ 

90 % ʧʩʠʭʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʝʤʦʮʽʾ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʬʝʨʽ 

ʧʽʜʩʚʽʜʦʤʦʩʪʽ. ʅʘʡʚʽʜʦʤʽʰʘ ʪʝʭʥʦʣʦʛʽʷ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ 
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ʥʘʧʨʠʢʽʥʮʽ 1990-ʭ ʨʦʢʽʚ ʧʨʦʬʝʩʦʨʦʤ ɼ. ɿʘʣʪʤʘʥʦʤ ʽʟ ɻʘʨʚʘʨʜʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʷʢʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʝʪʦʜʜ, ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʧʨʦʤʘʮʫʚʘʥʥʽ 

ʧʽʜʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʠ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʦʙʨʘʟʘʤʠ, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʝʤʦʮʽʡʥʠʡ ʚʽʜʛʫʢ ʪʘ ʘʢʪʠʚʽʟʫʶʪʴ ʧʨʠʭʦʚʘʥʽ ʦʙʨʘʟʠ ï 

ʤʝʪʘʬʦʨʠ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʧʦʢʫʧʢʫ. ʅʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʩʪʚʦʨʶʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʽʟʫʘʣʴʥʦʛʦ ʚʪʽʣʝʥʥʷ ʨʝʢʣʘʤʥʠʭ ʽʜʝʡ [1]. 

ɿʘʡʰʦʚʰʠ  ʫ ʤʘʛʘʟʠʥ, ʧʦʢʫʧʝʮʴ ʙʘʯʠʪʴ:  ʪʦʚʘʨ, ʦʙʣʘʜʥʘʥʥʷ, ʬʦʨʤʝʥʠʡ 

ʦʜʷʛ ʧʨʦʜʘʚʮʽʚ, ʝʣʝʤʝʥʪʠ ʜʝʢʦʨʫ, ʦʩʚʽʪʣʝʥʥʷ, ʢʦʣʽʨ, ʙʫʢʣʝʪʠ, ʧʣʘʢʘʪʠ, 

ʧʣʘʢʘʪʠ, ʚʝʩʴ ʽʥʪʝʨ'ʻʨ ʟʘʛʘʣʦʤ.  ɿʘʛʘʣʦʤ ʨʝʢʣʘʤʥʠʡ ʜʠʟʘʡʥ ʤʘʻ ʩʚʦʶ ʤʦʚʫ, 

ʷʢʘ ʥʝʩʝ ʽʥʬʦʨʤʘʮʽʶ ʯʝʨʝʟ ʧʝʚʥʫ ʩʠʩʪʝʤʫ ʟʥʘʢʽʚ. ɼʦʩʣʽʜʞʫʶʯʠ ʚʧʣʠʚ 

ʜʠʟʘʡʥʫ ʪʘ ʩʝʥʩʦʨʥʦʛʦ ʙʨʝʥʜʠʥʛʫ ʫ fashion-ʨʽʪʝʡʣʽ, ʤʠ ʟʘʜʘʻʤʦʩʷ ʧʠʪʘʥʥʷʤ 

ʧʨʦ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʚʘʞʣʠʚʠʤ ʻ ʚʽʟʫʘʣʴʥʠʡ ʢʘʥʘʣ ʽʥʬʦʨʤʘʮʽʾ ʽ ʷʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʥʝʩʚʽʜʦʤʝ ʩʧʨʠʡʥʷʪʪʷ. ʎʷ ʪʝʤʘ ʧʦʨʦʜʞʫʻ ʥʦʚʽ ʧʠʪʘʥʥʷ: ʷʢ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʝʥʩʦʨʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʽ 

ʥʘʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʩʪʦʩʦʚʥʽ ʫ ʤʘʨʢʝʪʠʥʛʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 

ʩʝʥʩʦʨʥʠʡ ʙʨʝʥʜʠʥʛ ʻ ʥʝʩʪʘʥʜʘʨʪʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʤʘʨʢʝʪʠʥʛʦʤ. 

ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʝʨʘʪʦʨʠ fashion-ʨʽʪʝʡʣʫ ʧʦʯʠʥʘʶʪʴ ʘʢʪʠʚʥʦ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʝʨʚʽʩʥʫ ʪʘ ʨʦʟʚʘʞʘʣʴʥʫ ʩʢʣʘʜʦʚʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʮʽʣʴʦʚʝ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ: ʨʝʢʣʘʤʥʠʡ ʜʠʟʘʡʥ, 

ʥʝʡʨʦʤʘʨʢʝʪʠʥʛ, ʩʝʥʩʦʨʥʠʡ ʙʨʝʥʜʠʥʛ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʤʝʭʘʥʽʟʤʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʨʠʡʥʷʪʪʷ, ʬʦʢʫʩʫʚʘʥʥʷ ʫʚʘʛʠ ʩʧʦʞʠʚʘʯʘ ʥʘ 

ʧʝʚʥʽʡ ʩʝʥʩʦʨʥʽʡ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ. ʃʶʜʠʥʘ ʤʦʞʝ ʙʘʯʠʪʠ, ʯʫʪʠ, 

ʚʽʜʯʫʚʘʪʠ, ʧʨʦʙʫʚʘʪʠ ʽ ʥʶʭʘʪʠ ʷʢ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʽ, ʪʘʢ ʽ ʥʝ ʧʦʤʽʪʥʽ, ʜʫʞʝ 

ʪʦʥʢʽ ʩʝʥʩʦʨʥʽ ʩʪʠʤʫʣʠ ʦʜʥʦʯʘʩʥʦ ʩʚʽʜʦʤʦ ʯʠ ʧʽʜʩʚʽʜʦʤʦ. 
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ɸʅɸʃɯɿ ʂʈʀʊɽʈɯɰɺ ʂʆʄʌʆʈʊʅʆʉʊɯ ɺɿʋʊʊʗ 

ɻ.ɭ. ʃʆɹɸʅʆɺɸ, ʆ.ɺ. ʄɽʃʔʅʀʂ, ʂ.ʉ. ɺʆʃʆʐʀʅ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʟʫʪʪʷ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʜʘʻʪʴʩʷ ʩʢʣʘʜʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʚʧʣʠʚʽʚ, 

ʷʢʽ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʘ ʟ 

ʽʥʰʦʛʦ ï ʜʽʻʶ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʪʞʝ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʫʤʦʚʘʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ ʩʢʣʘʜʥʦʶ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ 

ʟʘʜʘʯʝʶ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʢʦʤʬʦʨʪʥʦʩʪʽ ʚʟʫʪʪʷ, ʷʢ ʦʙôʻʢʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʅʝʦʙʭʽʜʥʠʡ ʢʦʤʬʦʨʪ ʩʪʦʧʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʟʫʪʪʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʢʣʶʯʘʶʪʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, 

ʟʜʽʡʩʥʶʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʦʤʝʭʘʥʽʢʫ ʨʫʭʽʚ ʣʶʜʠʥʠ ʪʘ ʩʪʫʧʽʥʴ 

ʚʪʦʤʣʶʚʘʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. ɺʩʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʬʽʟʽʦʣʦʛʽʯʥʽ, ʛʽʛʽʻʥʽʯʥʽ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ) ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʪʦʤʫ ʱʦ ʢʦʞʥʘ ʟ ʥʠʭ ʘʢʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʟʨʫʯʥʽʩʪʴ ʚʟʫʪʪʷ, ʘ ʚ ʢʦʤʧʣʝʢʩʽ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ 

ʢʦʤʬʦʨʪ ʪʘ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʙʦʪʠ ʩʪʦʧʠ. 

ʐʚʠʜʢʽʩʪʴ ʧʨʠʬʦʨʤʫʚʘʥʥʷ ʚʟʫʪʪʷ ʜʦ ʩʪʦʧʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚôʷʟʘʥʘ ʽʟ 

ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʽʚ, ʽʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ 

ʢʦʥʩʪʨʫʢʮʽʷ ʚʟʫʪʪʷ. ɺʥʫʪʨʽʰʥʷ ʬʦʨʤʘ ʚʟʫʪʪʷ ʪʘ ʡʦʛʦ ʨʦʟʤʽʨʠ, ʘ ʪʘʢʦʞ 

ʧʨʘʚʠʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʥʦʩʥʦ ʩʪʦʧʠ ʧʦʚʠʥʥʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʰʚʠʜʢʝ ʧʨʠʬʦʨʤʦʚʫʚʘʥʥʷ, ʘ ʟʘʪʨʘʪʠ ʤôʷʟʦʚʠʭ ʟʫʩʠʣʴ ʥʘ ʮʝʡ 

ʧʨʦʮʝʩ ʙʫʜʫʪʴ ʤʽʥʽʤʘʣʴʥʠʤʠ.  

ɿʥʘʯʥʘ ʜʠʥʘʤʽʯʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠ ʨʫʩʽ ʣʶʜʠʥʠ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʝʨʝʜʙʘʯʘʪʠ ʚ ʩʘʤʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʚʟʫʪʪʷ 

ʜʦʜʘʪʢʦʚʽ ʜʦ ʧʨʠʨʦʜʥʠʭ ʨʝʩʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ 

ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʟʘʩʦʙʠ. ʍʘʨʘʢʪʝʨ ʨʫʭʫ ʣʶʜʠʥʠ ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʠʟʫ ʚʟʫʪʪʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʞʦʨʩʪʢʠʭ ʜʝʪʘʣʝʡ 

ʥʠʟʫ ʚʟʫʪʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʧʣʘʚʥʦʩʪʽ ʭʦʜʠ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʢʽʥʮʽʚʦʢ ʪʘ ʚʩʴʦʛʦ ʪʽʣʘ ʣʶʜʠʥʠ, ʪʦʤʫ ʯʝʨʝʟ 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʙʦʪʠ ʤôʷʟʽʚ ʰʚʠʜʰʝ ʥʘʩʪʫʧʘʻ ʚʪʦʤʣʝʥʥʷ. ʇʨʫʞʥʽʩʪʴ 

ʧʨʦʤʽʞʥʠʭ ʜʝʪʘʣʝʡ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʦʨʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʦʧʠ, 

ʪʦʙʪʦ ʥʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʾʡ ʥʦʨʤʘʣʴʥʦ ʨʫʭʘʪʠʩʷ ʪʘ ʟʛʠʥʘʪʠʩʷ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ 

ʧʦʷʚʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʘʮʽʦʥʘʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ 

ʚʟʫʪʪʷ, ʻ ʡʦʛʦ ʛʥʫʯʢʽʩʪʴ. ɺʪʦʤʣʶʚʘʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ, ʨʦʟʚʠʪʦʢ ʫ ʩʪʦʧʽ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʟʦʢʨʝʤʘ ʫ ʜʽʪʝʡ, ʩʧʨʠʯʠʥʷʻ ʞʦʨʩʪʢʝ ʚʟʫʪʪʷ. ɿ 

ʧʽʜʚʠʱʝʥʥʷʤ ʛʥʫʯʢʦʩʪʽ ʚʟʫʪʪʷ, ʡʦʛʦ ʚʠʛʠʥʠ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʛʠʥʘʤ ʥʝʚʟʫʪʦʾ ʩʪʦʧʠ, ʘ ʦʪʞʝ, ʥʘ ʭʦʜʴʙʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʟʫʩʠʣʴ. ʇʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʢʘʟʥʠʢʘ ʛʥʫʯʢʦʩʪʽ ʧʨʠʟʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ 

ʚʟʫʪʪʷ ʩʪʘʥʝ ʟʘʥʘʜʪʦ ʧʣʘʩʪʠʯʥʠʤ, ʦʪʞʝ ï ʥʝ ʟʨʫʯʥʠʤ.  

ɿʤʽʥʘ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ ʩʪʦʧʠ ʧʽʜ ʯʘʩ ʙʽʛʫ, ʭʦʜʴʙʠ, ʩʪʨʠʙʢʽʚ ʪʘ 

ʩʧʦʨʪʠʚʥʠʭ ʚʧʨʘʚ ʧʦʚôʷʟʘʥʘ ʽʟ ʚʣʘʩʪʠʚʽʩʪʶ ʚʝʨʭʫ ʚʟʫʪʪʷ ï ʧʨʫʞʥʦʛʦ 



 

 164 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʨʦʟʪʷʛʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ çʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʩʪʦʧʽè ʽ ʟʙʝʨʽʛʘʻ 

ʬʦʨʤʫ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʮʠʭ ʚʠʨʦʙʽʚ. 

ʅʘʷʚʥʽʩʪʴ ʚʩʝʦʭʦʧʣʶʶʯʠʭ ʢʨʠʪʝʨʽʾʚ ʝʨʛʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ ʢʦʤʬʦʨʪʥʦʩʪʽ 

ʚʟʫʪʪʷ ï ʫʤʦʚʘ ʽʩʥʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʡʦʛʦ ʢʦʤʬʦʨʪʥʦʾ 

ʚʥʫʪʨʽʰʥʴʦʾ ʬʦʨʤʠ. ʆʙôʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʚʠʟʥʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʨʫʰʝʥʴ 

ʧʨʦʪʽʢʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʪʦʧʽ. ʇʨʦʪʝ ʢʨʠʪʝʨʽʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʨʦʚʦ- ʪʘ ʣʽʤʬʦʥʘʧʦʚʥʝʥʥʷ ʩʫʜʠʥ ʩʪʦʧʠ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʡ. 

ʅʘ ʦʙôʻʢʪʠʚʥʦʤʫ ʨʽʚʥʽ ʩʪʘʥ ʩʪʦʧʠ ʫ ʚʟʫʪʪʽ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʟʘ ʪʘʢʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ, ʷʢ ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ ʩʪʦʧʠ, ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʚʟʫʪʪʷ ʥʘ ʩʪʦʧʫ ʪʘ 

ʟʤʽʥʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʰʢʽʨʠ. ʅʘ ʩʫʙôʻʢʪʠʚʥʦʤʫ ʨʽʚʥʽ ʦʮʽʥʢʘ ʩʠʣʦʚʦʾ 

ʚʟʘʻʤʦʜʽʾ ʩʪʦʧʠ ʽʟ ʚʟʫʪʪʷʤ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʟʨʫʯʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʫ 

ʯʝʨʝʟ ʜʦʩʚʽʜ, ʟʚʠʯʢʫ ʪʘ ʪʨʘʜʠʮʽʾ ʩʧʦʞʠʚʘʯʘ. ʉʧʝʮʠʬʽʢʘ ʪʘʢʦʾ ʦʮʽʥʢʠ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʚʽʜʯʫʪʪʷ, ʷʢʝ ʚʠʥʠʢʣʦ ʫ ʩʚʽʜʦʤʦʩʪʽ ʩʧʦʞʠʚʘʯʘ ʪʘ ʘʜʝʢʚʘʪʥʝ ʨʽʚʥʷʤ 

ʟʨʫʯʥʦʩʪʽ ʚʟʫʪʪʷ, ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ, ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘ ʟʘʬʽʢʩʫʚʘʪʠ ʪʽʣʴʢʠ ʚ 

ʩʣʦʚʝʩʥʽʡ ʬʦʨʤʽ. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʦʧʠ ʪʘ ʚʟʫʪʪʷ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʧʦʥʷʪʪʷʤ çʽʥʪʝʨʚʘʣ 

ʙʘʡʜʫʞʦʩʪʽè. ʎʝ ʧʦʥʷʪʪʷ ʚʽʜʦʙʨʘʞʘʻ ʟʜʘʪʥʽʩʪʴ ʢʦʞʥʦʛʦ ʽʥʜʠʚʽʜʘ 

çʧʨʠʣʘʰʪʦʚʫʚʘʪʠʩʷè ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʬʦʨʤʠ ʚʟʫʪʪʷ ʟʘ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʡʦʛʦ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʘʥʘʣʦʛʽʯʥʠʤ ʨʦʟʤʽʨʘʤ ʩʪʦʧʠ ʟʘ ʩʪʘʪʠʯʥʠʭ ʪʘ 

ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʅʘ ʬʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫ ʚʟʫʪʪʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʚʦʣʦʛʦʩʪʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʟʫʪʪʻʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʩʪʫʧʝʥʝʤ 

ʚʦʣʦʛʦʚʠʜʽʣʝʥʥʷ ʩʪʦʧʠ ʪʘ ʚʦʣʦʛʦʦʙʤʽʥʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʨʦʙʫ, 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʩʦʨʙʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʪʘ ʧʘʨʦʧʨʦʥʠʢʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ.  

ʆʪʞʝ ʢʦʤʬʦʨʪʥʽʩʪʴ ʚʟʫʪʪʷ ʤʦʞʝ ʦʮʽʥʶʚʘʪʠʩʷ ʥʘ ʦʙôʻʢʪʠʚʥʦʤʫ ʨʽʚʥʽ, 

ʪʦʙʪʦ ʟʘ ʪʘʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʷʢ ʛʥʫʯʢʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ, 

ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ, ʧʘʨʦʧʨʦʥʠʢʥʽʩʪʴ, ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʽ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ, 

ʚʝʣʠʯʠʥʘ ʪʠʩʢʫ ʚʟʫʪʪʷ ʥʘ ʩʪʦʧʫ, ʟʤʽʥʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʰʢʽʨʠ, ʚʽʜʥʦʩʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʩʪʦʧʠ ʪʘ ʥʘ ʩʫʙôʻʢʪʠʚʥʦʤʫ ʨʽʚʥʽ, ʜʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʙʘʞʘʥʥʷ ʽ 

ʚʽʜʯʫʪʪʷ ʩʧʦʞʠʚʘʯʽʚ. 
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ʋɼʂ 637.42   

ɺʀɹɯʈ ɯ ʇɯɼɻʆʊʆɺʂɸ ɺʀʍɯɼʅʀʍ ɼɸʅʀʍ ɼʃʗ ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

ʄʆɹɯʃʔʅʆɻʆ ɼʆɼɸʊʂʋ çN_UNDERWEARè ʐʃʗʍʆʄ 

ʈʆɿʐʀʈɽʅʅʗ ɸʉʆʈʊʀʄɽʅʊʋ 

ʂ. ʊʀʄʖʂ, ʖ. ʂʆʐɽɺʂʆ, ʆ. ɿɸʍɸʈʂɽɺʀʏ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʙʘʟʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʣʠʟʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʟʥʽʤʘʥʥʷ ʤʽʨʦʢ ʪʘ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʣʠʯʠʥ 

ʨʦʟʤʽʨʥʠʭ ʦʟʥʘʢ ʪʘ ʧʨʠʙʘʚʦʢ. ɼʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʠ ʙʘʟʦʚʦʾ ʪʘ ʤʦʜʝʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʣʠʟʥʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ çN_Underwearè [1], ʷʢʠʡ ʤʘʻ ʨʷʜ ʧʦʟʠʪʠʚʥʠʭ ʨʠʩ, ʪʘʢʠʭ 

ʷʢ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ. 

ʄʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ 

ʢʦʤʧʣʝʢʪ ʞʽʥʦʯʦʾ ʙʽʣʠʟʥʠ (ʙʶʩʪʛʘʣʴʪʝʨ ʪʘ ʪʨʫʩʠ), ʪʦʤʫ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ çN_Underwearè ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʥʷ 

ʘʩʦʨʪʠʤʝʥʪʫ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʘʩʦʨʪʠʤʝʥʪ ʞʽʥʦʯʦʾ ʙʽʣʠʟʥʠ ʥʘʡʙʽʣʴʰ 

ʚʞʠʚʘʥʠʤ ʧʽʩʣʷ ʢʣʘʩʠʯʥʠʭ ʢʦʤʧʣʝʢʪʽʚ (ʙʶʩʪʛʘʣʴʪʝʨ ʪʘ ʪʨʫʩʠ) ʻ ʛʨʘʮʽʷ (ʨʠʩ. 

1). ɻʨʘʮʽʷ ï ʢʦʨʩʝʪʥʠʡ ʚʠʨʽʙ ʜʣʷ ʞʽʥʦʢ, ʩʭʠʣʴʥʠʭ ʜʦ ʧʦʚʥʦʪʠ. ʆʭʦʧʣʶʻ ʪʫʣʫʙ 

ʚʽʜ ʚʝʨʭʥʴʦʾ ʦʩʥʦʚʠ ʛʨʫʜʥʠʭ ʟʘʣʦʟ ʜʦ ʧʽʜʩʽʜʥʠʯʥʠʭ ʩʢʣʘʜʦʢ ʽ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʛʨʫʜʥʠʭ ʟʘʣʦʟ, ʞʠʚʦʪʘ, ʜʣʷ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʞʠʨʦʚʠʭ ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʩʧʠʥʽ, ʛʨʫʜʷʭ, ʩʪʝʛʥʘʭ, ʜʣʷ ʥʘʜʘʥʥʷ ʩʪʨʫʥʢʦʩʪʽ ʬʽʛʫʨʽ 

ʪʘ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʧʘʥʯʦʭ. 
 

          
ʈʠʩ. 1.  ɽʩʢʽʟ ʤʦʜʝʣʽ ʞʽʥʦʯʦʾ ʛʨʘʮʽʾ 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʙʘʟʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʛʨʘʮʽʾ ʦʙʨʘʥʦ ʤʝʪʦʜʠʢʫ 

ɸʥʪʠʧʦʚʦʾ ɸ.ɯ., ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʦʾ ʨʦʟʛʣʷʜʘʣʠʩʴ ʫ [2]. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ 

ʙʫʜʫʚʘʪʠ ʙʘʟʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʣʠʟʥʷʥʠʭ ʚʠʨʦʙʽʚ ʨʽʟʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʟ 

ʚʠʩʦʢʠʤʠ ʝʨʛʦʥʦʤʽʯʥʠʤʠ, ʝʩʪʝʪʠʯʥʠʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʷʢʦʩʪʽ. 

ʆʙʨʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʤʽʨʥʠʭ 

ʦʟʥʘʢ ʬʽʛʫʨʠ, ʧʝʨʝʣʽʢ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. ɺʚʝʜʝʥʥʷ ʟʥʘʯʝʥʴ ʨʦʟʤʽʨʥʠʭ 

ʦʟʥʘʢ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʨʠʩʪʫʚʘʯʝʤ ʤʦʙʽʣʴʥʦʛʦ 

ʜʦʜʘʪʢʫ. ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʽ ʚʠʟʥʘʯʘʻ ʧʽʜʙʽʨ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ ʫ ʩʝʨʝʜʦʚʠʱʽ MIT App Inventor 

(ʉʐɸ). 



 

 166 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʊʘʙʣʠʮʷ 1 ï ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʦʟʤʽʨʥʠʭ ʦʟʥʘʢ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʮʽʾ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʨʦʟʤʽʨʥʦʾ ʦʟʥʘʢʠ 
ʋʤʦʚʥʝ 

ʧʦʟʥʘʯʝʥʥʷ 
ɺʝʣʠʯʠʥʘ ʚʠʤʽʨʫ, ʩʤ 

1 3 4 

ʆʙʭʚʘʪ ʰʠʾ ʆh 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʆʙʭʚʘʪ ʛʨʫʜʝʡ ɯ ʆʛɯ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʆʙʭʚʘʪ ʛʨʫʜʝʡ ɯɯ ʆʛɯɯ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʆʙʭʚʘʪ ʛʨʫʜʝʡ ɯɯɯ ʆʛɯɯɯ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʆʙʭʚʘʪ ʛʨʫʜʝʡ ɯV ʆʛ ɯV 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʆʙʭʚʘʪ ʪʘʣʽʾ ʆʪ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʆʙʭʚʘʪ ʩʪʝʛʦʥ ʆʙ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʐʠʨʠʥʘ ʛʨʫʜʝʡ ɯ ʐʛ1 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʎʝʥʪʨ ʛʨʫʜʝʡ ʎʛ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʐʠʨʠʥʘ ʧʣʝʯʘ ʐʧ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ʐʠʨʠʥʘ ʩʧʠʥʠ ʐʩ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ɺʠʩʦʪʘ ʛʨʫʜʝʡ ɯɯ ɺʛ2 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʦʩʥʦʚʠ ʰʠʾ ʜʦ ʣʽʥʽʾ 

ʪʘʣʽʾ ʩʧʝʨʝʜʫ 
ɼʪ.ʧ.2 

ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʣʽʥʽʾ ʪʘʣʽʾ ʜʦ ʪʦʯʢʠ ʦʩʥʦʚʠ 

ʰʠʾ 
ɼʪ.ʩ.2 

ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ɺʠʩʦʪʘ ʧʣʝʯʘ ʢʦʩʘ ɺʧ. ʢ 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ɺʠʩʦʪʘ ʧʽʜʩʽʜʥʠʯʥʦʾ ʩʢʣʘʜʢʠ ɺʧ.ʩ. 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

ɺʠʩʦʪʘ ʙʦʯʢʘ ɺʙ. 
ɺɺʆɼʀʊʔ 

ʂʆʈʀʉʊʋɺɸʏ 

 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʨʝʩʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʙʘʟʦʚʦʾ ʤʦʜʝʣʽ ʞʽʥʦʯʦʾ ʛʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʽʟʫʘʣʴʥʦʤʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʙʣʦʢʽʚ ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɽʩʢʽʟ ʤʦʜʝʣʽ (ʨʠʩ. 1) ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʟʦʙʨʘʞʝʥʥʷ ʥʘ 

ʢʥʦʧʮʽ ʚʠʢʣʠʢʫ ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʬʘʡʣ ʽʟ 

ʟʦʙʨʘʞʝʥʥʷʤ ʟʙʝʨʝʞʝʥʦ ʫ ʬʦʨʤʘʪʽ PNG. 

ʄʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʛʨʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʨʦʙʦʪʠ ʽʟ ʉɸʇʈ ʦʜʷʛʫ ʪʘ 

ʩʠʩʪʝʤʘʤʠ ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʦʜʷʛʫ (ʟʦʢʨʝʤʘ, Clo3D (ʨʠʩ. 2), ʫ ʷʢʽʡ 

ʥʘʨʘʟʽ ʚʽʜʩʫʪʥʷ ʦʧʮʽʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʾ). 
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ʈʠʩ. 2. ɹʘʟʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʛʨʘʮʽʾ ʫ Clo3D 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɸ. ʩ. ˉ 112631 ʋʢʨʘʾʥʘ. ʂʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ çN_Underwearè ï 

ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʘʟʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʤʧʣʝʢʪʫ ʙʽʣʠʟʥʠè / 

ʆ. ɺ. ɿʘʭʘʨʢʝʚʠʯ, ʖ. ɺ. ʂʦʰʝʚʢʦ, ɻ. ʉ. ʐʚʝʮʴ, ʉ. ɻ. ʂʫʣʝʰʦʚʘ, ɽ. ɺ. 

ɹʘʟʠʣʶʢ; ʟʘʨʝʻʩʪʨ. 11 ʢʚʽʪ. 2022 ʨ. URL: 

https://sis.ukrpatent.org/uk/search/detail/1696514/ 

2. ʉʝʣʝʟʥʴʦʚʘ ɸ.ɺ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʞʽʥʦʯʦʛʦ ʢʦʨʩʝʪʫ 

ʩʧʦʩʦʙʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʟʛʦʨʪʢʠ ʧʦʚʝʨʭʥʽ ʤʘʥʝʢʝʥʘ: ʜʠʩ... ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 

05.18.19 çʊʝʭʥʦʣʦʛʽʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʰʚʝʡʥʠʭ ʽ ʪʨʠʢʦʪʘʞʥʠʭ 

ʚʠʨʦʙʽʚè / ʉʝʣʝʟʥʴʦʚʘ ɸʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ. ï ʂ. : 2013. ï 287 ʩ. 

3. ʆʉʊ 17-755-78 ɺʠʨʦʙʠ ʰʚʝʡʥʽ. ʊʠʧʦʚʽ ʬʽʛʫʨʠ ʞʽʥʦʢ. ʈʦʟʤʽʨʥʽ ʦʟʥʘʢʠ 

ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʛʨʘʮʽʡ 
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ʋɼʂ 687.4    
ɸʅɸʃɯɿ ʂʆʅʉʊʈʋʂʊʀɺʅʆ-ʂʆʄʇʆɿʀʎɯʁʅʀʍ ʆɿʅɸʂ 

ʆɼʗɻʋ ɼɯʃʆɺʆɻʆ ʉʊʀʃʖ 
ʂ. ʆ. ʊʂɸʏʋʂ, ʃ. ɺ. ʂʈɸʉʅʖʂ, ɻ. ʉ. ʐɺɽʎʔ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʤʦʜʥʠʭ ʢʦʣʝʢʮʽʡ, ʢʣʶʯʦʚʠʤ ʪʘ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʤʦʮʽʡʥʠʭ ʪʘ ʩʪʠʣʽʟʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʡʙʫʪʥʽʭ ʚʠʨʦʙʽʚ ʻ ʜʞʝʨʝʣʦ ʪʚʦʨʯʦʩʪʽ. ʎʝ ʜʞʝʨʝʣʦ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʘʙʦ ʢʫʣʴʪʫʨʥʠʤʠ ʷʚʠʱʘʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʢʦʥʢʨʝʪʥʠʡ ʩʪʠʣʴ ʢʦʩʪʶʤʫ [1].  

ɯʩʪʦʨʽʷ ʚʠʥʠʢʥʝʥʥʷ ʜʽʣʦʚʦʛʦ ʩʪʠʣʶ ʚ ʦʜʷʟʽ ʚʽʜʦʙʨʘʞʘʻ ʝʚʦʣʶʮʽʶ 

ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʪʝʥʜʝʥʮʽʡ. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ ʤʦʞʥʘ ʚʽʜʩʪʝʞʠʪʠ ʚʧʨʦʜʦʚʞ ʨʽʟʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʧʝʨʽʦʜʽʚ [2]: ʚʽʜ 

ʉʝʨʝʜʥʴʦʚʽʯʯʷ ʪʘ ʈʝʥʝʩʘʥʩʫ (500-1500 ʨʦʢʠ), ʢʦʣʠ ʦʜʷʛ ʚʽʜʦʙʨʘʞʘʚ ʩʪʘʪʫʩ ʪʘ 

ʧʦʟʥʘʯʘʚ ʩʦʮʽʘʣʴʥʠʡ ʢʣʘʩ, ʜʦ ʍʍ ʩʪʦʣʽʪʪʷ ï ʩʬʦʨʤʫʚʘʣʘʩʷ ʽʜʝʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʛʣʷʜʫ ʪʘ ʦʬʽʮʽʡʥʦʩʪʽ ʚ ʦʜʷʟʽ. 

ʉʴʦʛʦʜʥʽ ʜʽʣʦʚʠʡ ʩʪʠʣʴ ʚ ʦʜʷʟʽ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, ʚʢʣʶʯʘʶʯʠ ʚ 

ʩʝʙʝ ʙʽʣʴʰʝ ʛʥʫʯʢʦʩʪʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ, ʧʨʦʪʝ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ 

ʦʬʽʮʽʡʥʦʩʪʽ ʪʘ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʟʘʣʠʰʘʶʪʴʩʷ ʚʘʞʣʠʚʠʤʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɼʽʣʦʚʠʡ ʪʘ ʢʣʘʩʠʯʥʠʡ ʦʬʽʩʥʠʡ ʩʪʠʣʴ ʪʽʩʥʦ ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 

ɼʽʣʦʚʠʡ ʩʪʠʣʴ ï ʮʝ ʨʝʯʽ, ʷʢʽ ʤʦʞʥʘ ʦʜʷʛʪʠ ʥʘ ʜʽʣʦʚʽ ʟʫʩʪʨʽʯʽ, ʪʝʘʪʨ, ʣʝʢʮʽʾ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪ. ʎʝ ʩʪʨʠʤʘʥʽ ʩʠʣʫʝʪʠ, ʚʽʜʪʽʥʢʠ ʪʘ ʬʘʢʪʫʨʠ, ʟ ʨʷʜʫ ʥʽʯʦʛʦ, ʱʦ 

ʢʨʠʯʠʪʴ ʽ ʧʨʦʚʦʢʘʮʽʡʥʦʛʦ. ʗʢ ʧʨʘʚʠʣʦ, ʮʝ ʭʦʨʦʰʠʡ ʢʨʽʡ ʪʘ ʜʦʨʦʛʽ ʪʢʘʥʠʥʠ 

[3]. ɸʥʘʣʽʟ ʜʽʣʦʚʦʛʦ ʩʪʠʣʶ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʘʛʘʪʦʛʨʘʥʥʦʩʪʽ. 

ɯʩʥʫʶʪʴ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʩʫʯʘʩʥʦʛʦ ʜʽʣʦʚʦʛʦ ʩʪʠʣʶ ʚ ʦʜʷʟʽ, ʪʘʢʽ ʷʢ: Business 

Best, Business Traditional, Business Casual, Business Creative, Business SMART 

Casual (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʧʽʜʩʪʠʣʽ ʜʽʣʦʚʦʛʦ ʩʪʠʣʶ ʚ ʞʽʥʦʯʦʤʫ ʦʜʷʟʽ 
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ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʥʘʡʙʽʣʴʰ 

ʟʫʩʪʨʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʨʽʰʝʥʴ ʩʢʣʘʜʦʚʠʭ 

ʦʜʠʥʠʮʴ ʢʦʤʧʣʝʢʪʽʚ. ʈʦʟʛʣʷʥʫʪʦ 50 ʤʦʜʝʣʝʡ ʞʽʥʦʯʠʭ ʢʦʤʧʣʝʢʪʽʚ ʽʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʦʣʝʢʮʽʡ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʜʠʟʘʡʥʝʨʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʘʩʦʨʪʠʤʝʥʪʦʤ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ 

ʞʽʥʦʯʦʛʦ ʢʦʤʧʣʝʢʪʫ ʜʽʣʦʚʦʛʦ ʩʪʠʣʶ ʻ: 

ï ʧʣʝʯʦʚʠʡ ʦʜʷʛ ï ʞʘʢʝʪʠ (70%), ʞʠʣʝʪʠ (11%), ʙʣʫʟʠ (10%), ʬʫʪʙʦʣʢʠ 

(ʚʦʜʦʣʘʟʢʠ) ï 9%. 

ï ʧʦʷʩʥʠʡ ʦʜʷʛ ï ʙʨʶʢʠ (12%), ʩʧʽʜʥʠʮʽ (10%), ʰʦʨʪʠ (5%) 

ʉʝʨʝʜ ʨʦʟʛʣʷʥʫʪʠʭ ʤʦʜʝʣʝʡ 28% ʢʦʤʧʣʝʢʪʽʚ ʧʨʷʤʦʛʦ ʩʠʣʫʝʪʫ, 7% 

ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ, 58% ʥʘʧʽʚʧʨʠʣʝʛʣʦʛʦ ʪʘ 7% ʧʨʠʣʝʛʣʦʛʦ ʩʠʣʫʝʪʫ. 

ʋ ʚʠʨʦʙʘʭ ʢʦʤʧʣʝʢʪʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʽ ʚʥʫʪʨʽʰʥʽ ʯʣʝʥʫʚʘʥʥʷ 

ï 69 %, ʪʦʜʽ ʷʢ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʩʢʣʘʜʘʶʪʴ 12 %, ʜʽʘʛʦʥʘʣʴʥʽ 10%, ʘ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʽ ï 9%. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 

ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʟʥʘʢ ʦʜʷʛʫ ʜʽʣʦʚʦʛʦ 

ʩʪʠʣʶ, ʷʢʘ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʣʝʢʮʽʾ ʞʽʥʦʯʠʭ ʢʦʤʧʣʝʢʪʽʚ (ʨʠʩ. 2). 

 

             
ʈʠʩ. 2. ʂʦʣʝʢʮʽʷ ʞʽʥʦʯʠʭ ʢʦʤʧʣʝʢʪʽʚ ʫ ʜʽʣʦʚʦʤʫ ʩʪʠʣʽ 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʋɼʂ 687.4    
ɺʀʄʆɻʀ ɼʆ ʄɸʊɽʈɯɸʃɯɺ ɼʃʗ ɺʀɻʆʊʆɺʃɽʅʅʗ 

ʈɽɸɹɯʃɯʊɸʎɯʁʅʆɰ ʈʋʂɸɺʀʏʂʀ  
ʗ. ɺ. ɹʆʁʎʋʅ, ɻ. ʉ. ʐɺɽʎʔ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʇʝʨʝʙʽʛ ʦʟʙʨʦʻʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʥʘ ʩʭʦʜʽ ʋʢʨʘʾʥʠ ʧʨʠʟʚʽʚ ʜʦ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʦʨʘʥʝʥʠʭ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʪʘ ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ, ʷʢʽ ʧʦʧʦʚʥʠʣʠ 

ʨʷʜʠ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʟ ʧʦʨʫʰʝʥʠʤʠ ʨʫʭʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʢʽʥʮʽʚʦʢ. ʆʜʥʠʤ ʽʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʷʛʫ ʻ 

ʩʪʚʦʨʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʚ ʮʽʣʦʤʫ ʪʘ 

ʟʜʽʡʩʥʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʣʽʢʫʚʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʝʚʥʽ ʦʨʛʘʥʠ ʯʠ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʚ. 

ʆʙʠʨʘʶʯʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʫ ʨʫʢʘʚʠʯʢʫ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʨʦʟʫʤʽʪʠ ʾʾ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʾ, ʜʣʷ ʢʦʛʦ ʚʦʥʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ, ʘ ʢʦʤʫ ʥʘʚʧʘʢʠ 

ʧʨʦʪʠʧʦʢʘʟʘʥʘ, ʘʜʞʝ ʨʫʢʘʚʠʯʢʠ ʙʫʚʘʶʪʴ ʨʽʟʥʽ ʟʘ ʙʫʜʦʚʦʶ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ (ʨʠʩ. 1) [1-3].  

 

 
 

 
ʘ ʙ ʚ 

ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʚʠʜʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʨʫʢʘʚʠʯʦʢ: 

ʘ ï ʝʩʧʘʥʜʝʨ; ʙ ï ʨʫʢʘʚʠʮʷ SaeboGlove; ʚ ï ʘʚʪʦʤʘʪʠʯʥʫ ʨʫʢʘʚʠʯʢʫ-ʪʨʝʥʘʞʝʨ 

 

ʊʘʢ, ʧʨʠ ʥʝʧʦʚʥʽʡ ʜʠʩʬʫʥʢʮʽʾ ʨʫʭʫ ʧʘʣʴʮʽʚ ʧʘʮʽʻʥʪʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ 

ʧʘʣʴʮʽ ʨʫʢ. ɼʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʝʥʘʞʝʨ ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʧʘʣʴʮʽ ʨʫʢ ʚ ʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ (ʨʠʩ. 1, ʘ). 

ɺ ʨʷʜʽ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠ ʟʚʝʜʝʥʥ̔  ʧʘʣʴʮʽʚ ʜʦ ʜʦʣʦʥʽ 

(ʩʪʠʩʥʫʪʽ ʚ ʢʫʣʘʢ) ʪʨʝʥʘʞʝʨʠ, ʱʦ ʦʩʥʦʚʘʥʽ ʥʘ ʧʨʫʞʥʽʡ ʜʝʬʦʨʤʘʮʽʾ, ʪʠʧʫ 

ʝʩʧʘʥʜʝʨʠ, ʥʝ ʧʨʘʮʶʶʪʴ ʥʘ ʢʦʨʠʩʪʴ ʧʘʮʽʻʥʪʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʱʝ ʙʽʣʴʰʝ 

ʥʘʚʘʥʪʘʞʫʶʪʴ ʤ'ʷʟʠ-ʟʛʠʥʘʯʽ, ʧʦʛʽʨʰʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʫ ʨʫʢʘʚʠʮ ʁSaeboGlove, ʷʢʘ ʪʨʝʥʫʻ 

ʤôʷʟʠ ʧʘʣʴʮʽʚ ʨʫʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧôʷʪʠ ʥʘʪʷʛʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ, ʱʦ 

ʨʝʛʫʣʶʶʪʴ ʩʠʣʫ ʥʘʪʷʛʫ ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʚʞʠʥʠ ʪʘ ʩʣʘʙʢʦʩʪʽ ʧʘʣʴʮʽʚ. ʇʽʜ ʯʘʩ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʝʨʪʘʻʪʴʩʷ ʨʫʭʣʠʚʽʩʪʴ ʫ ʧʘʣʴʮʷʭ, ʨʦʟʰʠʨʶʶʪʴʩʷ ʾʭ 

ʤʦʞʣʠʚʦʩʪʽ, ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʚʪʨʘʯʝʥʽ ʥʝʡʨʦʥʥʽ ʟʚ'ʷʟʢʠ ʤʦʟʢʫ. ʈʦʟʚʠʪʦʢ 

ʜʨʽʙʥʦʾ ʤʦʪʦʨʠʢʠ ʧʘʣʴʮʽʚ ʧʨʠʩʢʦʨʶʻ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʚʠ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ 

ʬʫʥʢʮʽʡ (ʨʠʩ. 1, ʙ). 

ɼʣʷ ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʧʦʚʥʘ ʯʠ ʯʘʩʪʢʦʚʘ ʜʠʩʬʫʥʢʮʽʷ ʨʫʢ ʪʘ ʧʘʣʴʮʽʚ, ʚ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɸʚʪʦʤʘʪʠʯʥʫ ʨʫʢʘʚʠʯʢʫ-ʪʨʝʥʘʞʝʨ ʜʣʷ 
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ʨʫʢ ʪʘ ʧʘʣʴʮʽʚ (ʨʠʩ. 1, ʚ), ʱʦ ʪʨʝʥʫʻ ʤôʷʟʠ ʟʛʠʥʘʥʥʷ ʪʘ ʨʦʟʛʠʥʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʪʨʫʢʮʽʾ, ʯʝʨʝʟ ʷʢʫ ʧʦʜʘʻʪʴʩʷ ʧʦʚʽʪʨʷ, ʱʦ ʟʤʫʰʫʻ 

ʩʪʠʩʢʫʚʘʪʠʩʴ ʧʘʣʴʮʽ, ʧʨʠ ʚʽʜʚʝʜʝʥʥʽ ʧʦʚʽʪʨʷ ʧʘʣʴʮʽ ʨʦʟʪʠʩʢʫʶʪʴʩʷ, ʪʠʤ 

ʩʘʤʠʤ ʧʦʚʝʨʪʘʶʯʠʩʴ ʫ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ. 

ɼʦ ʙʘʟʦʚʠʭ ʚʠʤʦʛ ʜʦ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʝʨʛʦʥʦʤʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ. ʋ ʟʘʜʦʚʦʣʝʥʥʽ ʚʩʽʭ ʮʠʭ ʚʠʤʦʛ 

ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʚʠʨʦʙʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʫʢʘʚʠʯʦʢ. ʇʨʠ ʮʴʦʤʫ ʚ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʚʠʨʦʙʘʭ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ. 

ʂʦʞʥʠʡ ʰʘʨ ʧʘʢʝʪʫ ʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʨʷʜ ʜʦʩʠʪʴ ʞʦʨʩʪʢʠʭ ʚʠʤʦʛ [4]. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʤʘʪʝʨʽʘʣʽʚ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤ 

ʚʠʜʦʤ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʚʠʨʦʙʽʚ, ʟʦʢʨʝʤʘ 

ʨʫʢʘʚʠʯʦʢ, ʻ ʪʨʠʢʦʪʘʞʥʽ ʧʦʣʦʪʥʘ ʽʟ ʩʫʤʽʰʝʚʠʤ ʩʠʨʦʚʠʥʥʠʤ ʩʢʣʘʜʦʤ. 

ʊʨʠʢʦʪʘʞʥʝ ʧʦʣʦʪʥʦ ʧʨʘʢʪʠʯʥʦ ʚʠʢʣʶʯʘʻ ʥʘʪʠʨʘʥʥʷ ʰʢʽʨʠ. ʇʨʠ ʮʴʦʤʫ 

ʜʦʪʨʠʤʫʻʪʴʩʷ ʚʠʤʦʛʘ ʟʙʝʨʝʞʝʥʥʷ ʫʤʦʚ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʪʘ ʽʥʰʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʨʫʢʘʚʠʯʦʢ 

ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʛʽʧʦʘʣʝʨʛʝʥʥʽ ʤʘʪʝʨʽʘʣʠ. ɿʘ ʚʦʣʦʢʥʠʩʪʠʤ ʩʢʣʘʜʦʤ 

ʜʣʷ ʚʩʽʭ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʚʠʨʦʙʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʪʫʨʘʣʴʥʽ ʘʙʦ 

ʩʫʤʽʰʝʚ ̔ ʤʘʪʝʨʽʘʣʠ, ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ ʪʘ 

ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ. ʆʜʥʠʤ ʽʟ ʦʙʦʚôʷʟʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʧʨʠ ʢʦʥʬʝʢʮʽʦʥʫʚʘʥʥʽ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʛʦ ʦʜʷʛʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʈʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʪʨʝʥʘʞʝʨ ʜʣʷ ʢʠʩʪʽ ʽ ʧʘʣʴʮʽʚ ʬʽʟʽʦʪʝʨʘʧʽʷ - 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

https://tekhnoservice.com/ua/p1494521096-reabilitatsionnyj-trenazher-

dlya.html?source=merchant_center&utm_source=google&utm_medium=cpc&utm

_campaign=18322396985&utm_term=&utm_content=&utm_position=&utm_mat

chtype=&utm_placement=&utm_network=x&gad_source=1&gclid=CjwKCAiA3a

eqBhBzEiwAxFiOBk4Off_BWSG9VXkksSPocuKZ-

DEDEQJqTbIMnYOgqAODnpaJA46zthoChhEQAvD_BwE 

2. ʈʦʙʦʪ ʪʨʝʥʘʞʝʨ ʜʣʷ ʨʫʢʠ ʪʘ ʧʘʣʴʮʽʚ ʈʝʘʙʽʣʽʪʘʮʽʷ ʨʫʢʠ ʇʨʘʚʠʡ- 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ https://olvi.ua/ua/shop/massazhery/robot-

trenazher-dlya-ruki-i-paltsev-reabilitatsiya/ 

3. ʈʝʘʙʽʣʽʪʘʮʽʡʥʘ ʨʫʢʘʚʠʮʷ SaeboGlove - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ https://zenetdnepr.com.ua/ua/p1992096694-reabilitatsionnaya-perchatka-

saeboglove.html?source=merchant_center&gad_source=1&gclid=CjwKCAiA3aeq

BhBzEiwAxFiOBiyHkh3KahBSkNlhJZS2TasIOBbq2ofc7QnjpYQCzHXl_MIOI_

QGhBoC83YQAvD_BwE 

4. Buhantsova L. Formation of the package of materials of adaptive 

multifunctional clothing / L. Buhantsova, O. Lushchevska, O. Troyan, L. Krasniuk 

// Technology audit and production reserves. ï 2017. ï ˉ 3/3(35). ï ʈ. 4ï12 

 

https://tekhnoservice.com/ua/p1494521096-reabilitatsionnyj-trenazher-dlya.html?source=merchant_center&utm_source=google&utm_medium=cpc&utm_campaign=18322396985&utm_term=&utm_content=&utm_position=&utm_matchtype=&utm_placement=&utm_network=x&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBk4Off_BWSG9VXkksSPocuKZ-DEDEQJqTbIMnYOgqAODnpaJA46zthoChhEQAvD_BwE
https://tekhnoservice.com/ua/p1494521096-reabilitatsionnyj-trenazher-dlya.html?source=merchant_center&utm_source=google&utm_medium=cpc&utm_campaign=18322396985&utm_term=&utm_content=&utm_position=&utm_matchtype=&utm_placement=&utm_network=x&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBk4Off_BWSG9VXkksSPocuKZ-DEDEQJqTbIMnYOgqAODnpaJA46zthoChhEQAvD_BwE
https://tekhnoservice.com/ua/p1494521096-reabilitatsionnyj-trenazher-dlya.html?source=merchant_center&utm_source=google&utm_medium=cpc&utm_campaign=18322396985&utm_term=&utm_content=&utm_position=&utm_matchtype=&utm_placement=&utm_network=x&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBk4Off_BWSG9VXkksSPocuKZ-DEDEQJqTbIMnYOgqAODnpaJA46zthoChhEQAvD_BwE
https://tekhnoservice.com/ua/p1494521096-reabilitatsionnyj-trenazher-dlya.html?source=merchant_center&utm_source=google&utm_medium=cpc&utm_campaign=18322396985&utm_term=&utm_content=&utm_position=&utm_matchtype=&utm_placement=&utm_network=x&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBk4Off_BWSG9VXkksSPocuKZ-DEDEQJqTbIMnYOgqAODnpaJA46zthoChhEQAvD_BwE
https://tekhnoservice.com/ua/p1494521096-reabilitatsionnyj-trenazher-dlya.html?source=merchant_center&utm_source=google&utm_medium=cpc&utm_campaign=18322396985&utm_term=&utm_content=&utm_position=&utm_matchtype=&utm_placement=&utm_network=x&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBk4Off_BWSG9VXkksSPocuKZ-DEDEQJqTbIMnYOgqAODnpaJA46zthoChhEQAvD_BwE
https://tekhnoservice.com/ua/p1494521096-reabilitatsionnyj-trenazher-dlya.html?source=merchant_center&utm_source=google&utm_medium=cpc&utm_campaign=18322396985&utm_term=&utm_content=&utm_position=&utm_matchtype=&utm_placement=&utm_network=x&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBk4Off_BWSG9VXkksSPocuKZ-DEDEQJqTbIMnYOgqAODnpaJA46zthoChhEQAvD_BwE
https://olvi.ua/ua/shop/massazhery/robot-trenazher-dlya-ruki-i-paltsev-reabilitatsiya/
https://olvi.ua/ua/shop/massazhery/robot-trenazher-dlya-ruki-i-paltsev-reabilitatsiya/
https://zenetdnepr.com.ua/ua/p1992096694-reabilitatsionnaya-perchatka-saeboglove.html?source=merchant_center&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBiyHkh3KahBSkNlhJZS2TasIOBbq2ofc7QnjpYQCzHXl_MIOI_QGhBoC83YQAvD_BwE
https://zenetdnepr.com.ua/ua/p1992096694-reabilitatsionnaya-perchatka-saeboglove.html?source=merchant_center&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBiyHkh3KahBSkNlhJZS2TasIOBbq2ofc7QnjpYQCzHXl_MIOI_QGhBoC83YQAvD_BwE
https://zenetdnepr.com.ua/ua/p1992096694-reabilitatsionnaya-perchatka-saeboglove.html?source=merchant_center&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBiyHkh3KahBSkNlhJZS2TasIOBbq2ofc7QnjpYQCzHXl_MIOI_QGhBoC83YQAvD_BwE
https://zenetdnepr.com.ua/ua/p1992096694-reabilitatsionnaya-perchatka-saeboglove.html?source=merchant_center&gad_source=1&gclid=CjwKCAiA3aeqBhBzEiwAxFiOBiyHkh3KahBSkNlhJZS2TasIOBbq2ofc7QnjpYQCzHXl_MIOI_QGhBoC83YQAvD_BwE


 

 172 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʋɼʂ 7.021.5           

ʈʆɿʈʆɹʂɸ ʂʆʃɽʂʎɯɰ ɾɯʅʆʏʀʍ ʉʋʄʆʂ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ʅɸʈʆɼʅʀʍ ʆʈʅɸʄɽʅʊɯɺ  

ɻ. ɸ. ɿʋɹʂʆ, ʊ. ɸ. ʅɸɼʆʇʊɸ, ʆ.ʄ. ɸʅɼʈɭɭɺɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʪʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʝʨʝʞʠʚʘʻ ʧʝʨʽʦʜ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʽ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʩʴʦʛʦʜʝʥʥʷ ʩʪʘʻ 

ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ʎʝʡ 

ʧʝʨʝʭʽʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʩʚʽʜʦʤʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʙʘʞʘʥʥʷ ʤʘʪʠ ʚ ʢʦʨʠʩʪʫʚʘʥʥʽ ʚʠʨʦʙʠ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʤʦʜʥʠʤ ʪʝʥʜʝʥʮʽʷʤ, ʘʣʝ ʡ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɿʦʢʨʝʤʘ, ʨʦʟʚʠʪʦʢ ʪʝʢʩʪʠʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ 

ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʰʫʢ ʥʦʚʠʭ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ʆʜʥʠ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʩʪʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ ʢʦʥʦʧʝʣʴ. 

ʂʦʥʦʧʣʽ ï ʮʽʥʥʝ ʜʞʝʨʝʣʦ, ʟ ʷʢʦʛʦ ʤʦʞʥʘ ʚʠʜʦʙʫʪʠ ʚʠʩʦʢʦʷʢʽʩʥʝ ʪʘ 

ʜʦʚʛʦʚʽʯʥʝ ʚʦʣʦʢʥʦ. ʎʷ ʩʠʨʦʚʠʥʘ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ʇʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʦʥʦʧʣʷʥʠʭ ʥʠʪʦʢ ʤʝʥʰʝ ʪʝʭʥʦʣʦʛʽʯʥʦ ʩʢʣʘʜʥʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʣʴʦʥʦʤ ʽ 

ʧʦʪʨʝʙʫʻ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʭʽʤʽʢʘʪʽʚ, ʥʽʞ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʙʘʚʦʚʥʷʥʠʭ ʥʠʪʦʢ 

[1]. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʦʧʣʷʥʽ ʥʠʪʢʠ ʤʘʶʪʴ ʧʦʜʽʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʟʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ ʜʦ ʣʣʷʥʠʭ ʥʠʪʦʢ. 

ɺʦʣʦʢʥʦ, ʦʪʨʠʤʘʥʝ ʟ ʢʦʥʦʧʝʣʴ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʪʘ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʤʘʪʝʨʽʘʣʽʚ, 

ʢʦʪʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʽ ʛʘʣʘʥʪʝʨʝʡʥʠʭ ʚʠʨʦʙʽʚ ʆʩʦʙʣʠʚʦ ʮʝ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʞʽʥʦʯʠʭ ʩʫʤʦʢ, ʦʩʢʽʣʴʢʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʝʩʪʝʪʠʯʥʠʤʠ.  

ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʣʝʢʮʽʶ ʞʽʥʦʯʠʭ ʩʫʤʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʥʦʧʣʷʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʟ ʫʥʽʢʘʣʴʥʽʩʪʶ ʪʘ 

ʩʠʤʚʦʣʽʢʦʶ ʚʠʰʠʚʢʠ ï ʧʝʨʝʧʣʝʪʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʨʘʜʠʮʽʡ. 

ɺʠʰʠʚʢʘ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʦʨʥʘʤʝʥʪʽʚ ʫ ʩʫʯʘʩʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʷʭ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʪʘ 

ʧʽʜʢʨʝʩʣʠʪʠ ʮʽʥʥʽʩʪʴ ʪʨʘʜʠʮʽʡ, ʧʝʨʝʜʘʶʯʠ ʾʭ ʤʘʡʙʫʪʥʽʤ ʧʦʢʦʣʽʥʥʷʤ [2]. 

ʆʩʦʙʣʠʚʽʩʪʶ ʤʦʜʝʣʽ 1 ʻ ʚʠʰʠʚʢʘ ʷʢʘ ʻ ʛʦʣʦʚʥʠʤ ʢʦʤʧʦʟʠʮʽʡʥʠʤ 

ʮʝʥʪʨʦʤ. ʈʫʯʢʠ ʪʝʤʥʦʛʦ ʢʦʣʴʦʨʫ ʚʠʜʽʣʷʶʪʴʩʷ, ʩʪʚʦʨʶʶʯʠ ʢʦʥʪʨʘʩʪ ʢʦʣʴʦʨʫ. 

ʊʘʢʦʞ ʚʦʥʠ ʚʽʟʫʘʣʴʥʦ ʚʠʜʦʚʞʫʶʪʴ ʚʠʨʽʙ ʽ ʜʦʜʘʶʪʴ ʜʠʥʘʤʽʯʥʦʩʪʽ. 

ʄʦʜʝʣʴ 2 ʚʪʽʣʶʻ ʢʦʥʮʝʧʮʽʶ ʛʨʠ ʪʘ ʦʙ'ʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɰʾ 

ʩʢʣʘʜʥʘ ʩʪʨʫʢʪʫʨʘ ʩʪʚʦʨʶʻ ʝʬʝʢʪ ʨʦʟʜʽʣʝʥʥʷ ʪʘ ʻʜʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʯʦʨʥʠʭ ʩʤʫʞʦʢ, ʢʦʞʥʘ ʜʝʪʘʣʴ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. ʂʦʣʴʦʨʦʚʽ ʜʝʪʘʣʽ ʚʠʢʦʥʘʥʽ ʟ 

ʥʘʪʫʨʘʣʴʥʦʾ ʰʢʽʨʠ ʪʘ ʚʠʪʦʥʯʝʥʠʡ ʦʨʥʘʤʝʥʪ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ, 

ʫʪʚʦʨʶʶʯʠ ʛʘʨʤʦʥʽʡʥʠʡ ʘʥʩʘʤʙʣʴ ʝʩʪʝʪʠʯʥʠʭ ʚʨʘʞʝʥʴ. 
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ʈʠʩ. 1. ɽʩʢʽʟʠ ʞʽʥʦʯʠʭ ʩʫʤʦʢ ʟ ʥʘʨʦʜʥʠʤ ʦʨʥʘʤʝʥʪʦʤ 

 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʤʦʜʝʣʽ 3 ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʾʾ ʬʦʨʤʽ ʞʦʨʩʪʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʘ 

ʨʦʙʠʪʴ ʘʢʮʝʥʪ ʥʘ ʧʨʘʢʪʠʯʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ. ɻʦʨʠʟʦʥʪʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʨʝʤʽʥʝʮʴ ʩʪʘʻ ʥʝ ʣʠʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ, ʘʣʝ ʡ ʜʝʢʦʨʘʪʠʚʥʠʤ 

ʘʢʮʝʥʪʦʤ, ʷʢʠʡ ʜʦʜʘʻ ʛʘʨʤʦʥʽʾ ʫ ʢʦʤʧʦʟʠʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʦʧʝʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʞʽʥʦʯʠʭ ʩʫʤʦʢ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʧʽʜʭʽʜ ʜʦ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɸ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʜʠʟʘʡʥʽ ʪʘʢʠʭ ʩʫʤʦʢ, ʥʘʨʦʜʥʠʭ ʦʨʥʘʤʝʥʪʽʚ ʩʧʨʠʷʻ 

ʟʙʝʨʝʞʝʥʥʶ ʪʨʘʜʠʮʽʡ ʽ ʦʨʛʘʥʽʯʥʦʤʫ ʧʦʻʜʥʘʥʥʽ ʟ ʩʫʯʘʩʥʠʤʠ ʩʪʠʣʷʤʠ. 
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2. ɺʘʨʠʚʦʥʯʠʢ ɸ. ɺ. ʊʨʘʜʠʮʽʡʥʘ ʥʘʨʦʜʥʘ ʚʠʰʠʚʢʘ ʷʢ ʩʢʣʘʜʦʚʘ 
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ʆʉʅʆɺʅɯ ʇɽʈɽɼʋʄʆɺʀ ʈʆɿʈʆɹʂʀ ɺɯʈʊʋɸʃʔʅʆɰ ʉʄɸʈʊ-

ʇʈʀʄɯʈʆʏʅʆɰ 

ʊ.ɺ. ɿɸɭʎʔ, ʊ.ɸ. ʅɸɼʆʇʊɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʏʝʨʝʟ ʝʧʽʜʝʤʽʯʥʽ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʠʣʠ ʥʝʱʦʜʘʚʥʽ ʧʦʜʽʾ ʫ ʩʚʽʪʽ, ʫ 

ʪʨʘʜʠʮʽʡʥʽʡ ʤʦʜʝʣʽ ʦʬʣʘʡʥ-ʧʦʢʫʧʦʢ ʚʽʜʙʫʣʠʩʷ ʩʝʨʡʦʟʥʽ ʟʤʽʥʠ. ɹʘʛʘʪʦ 

ʦʬʣʘʡʥ-ʤʘʛʘʟʠʥʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʝʨʝʙʫʚʘʣʠ ʫ ʢʘʨʘʥʪʠʥʥʠʭ ʦʙʤʝʞʝʥʥʷʭ. 

ɿʥʘʯʥʝ ʧʘʜʽʥʥʷ ʧʨʦʜʘʞʽʚ ʧʨʠʟʚʝʣʦ ʜʦ çʦʩʪʘʪʦʯʥʦʛʦ ʟʘʢʨʠʪʪʷ ʤʘʛʘʟʠʥʽʚè ʜʣʷ 

ʚʝʣʠʢʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʜʨʽʙʥʠʭ ʤʽʩʮʝʚʠʭ ʚʠʨʦʙʥʠʢʽʚ. ʉʫʯʘʩʥʽ 

ʩʧʦʞʠʚʘʯʽ ʚʩʝ ʯʘʩʪʽʰʝ ʦʙʠʨʘʶʪʴ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʦʢʫʧʦʢ ʚʠʨʦʙʽʚ 

ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʇʨʦʪʝ, ʩʧʦʞʠʚʘʯʽ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʥʣʘʡʥ-

ʧʦʢʫʧʦʢ, ʥʘʡʯʘʩʪʽʰʝ ï ʮʝ ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʚʠʨʦʙʫ. ʊʘʢʦʞ ʚʘʞʢʦ 

ʦʪʨʠʤʘʪʠ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʚʠʨʽʙ ʚʠʛʣʷʜʘʻ çʚʞʠʚʫè, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʩʧʦʞʠʚʘʯʫ. ʇʨʦʙʣʝʤʘ ʥʝʪʦʯʥʦʾ ʧʦʩʘʜʢʠ ʚʠʷʚʣʷʻʪʴʩʷ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʧʦʚʝʨʥʝʥʴ ʚʠʨʦʙʽʚ. ɺʽʨʪʫʘʣʴʥʽ ʧʨʠʤʽʨʦʯʥʽ ʩʪʘʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʦʬʣʘʡʥ-

ʤʘʛʘʟʠʥʽʚ ʽ ʟʥʘʯʥʦ ʜʦʧʦʚʥʶʪʴ ʟʘʩʪʘʨʽʣʽ ʪʘʙʣʠʮʽ ʨʦʟʤʽʨʽʚ. ʗʢ ʧʦʢʘʟʫʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ [1], ʚʽʨʪʫʘʣʴʥʽ ʧʨʠʤʽʨʦʯʥʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʚʽʜ 

ʧʦʚʝʨʥʝʥʴ ʧʨʦʜʫʢʮʽʾ ʥʘ 28%. ʎʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʧʨʠʙʫʪʦʢ ʦʥʣʘʡʥ-ʧʨʦʜʘʞʽʚ. 

ʆʩʢʽʣʴʢʠ ʚʠʨʦʙʠ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʚʠʭʦʜʷʪʴ ʟ ʘʢʪʠʚʥʦʛʦ 

ʧʨʦʜʘʞʫ ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ, ʚʪʨʘʯʘʶʯʠ ʟʥʘʯʥʦ ʫ ʧʨʠʙʫʪʢʫ, ʟʘʜʦʚʦʣʝʥʠʡ 

ʧʦʢʫʧʝʮʴ ʚʘʞʣʠʚʠʡ ʜʣʷ ʧʦʚʪʦʨʥʠʭ ʧʦʢʫʧʦʢ ʫ ʦʥʣʘʡʥ- ʤʘʛʘʟʠʥʽ.  

ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʜʥʠʤ ʧʦʪʨʝʙʘʤ ʩʧʦʞʠʚʘʯʽʚï 

ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʣʝʛʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʝʡ ʧʨʦʮʝʩ ʚʠʟʥʘʯʘʻ ʮʽʣʽ, ʧʨʽʦʨʠʪʝʪʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʷʛʥʝʥʥʷ, 

ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʛʘʨʘʥʪʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɺʽʨʪʫʘʣʴʥʽ ʧʨʠʤʽʨʦʯʥʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʧʦʢʫʧʮʷʤ ʧʦʙʘʯʠʪʠ, ʷʢ ʚʦʥʠ ʚʠʛʣʷʜʘʶʪʴ ʚ ʚʠʨʦʙʘʭ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ, ʥʝ 

ʧʨʠʤʽʨʷʶʯʠ ʾʭ ʬʽʟʠʯʥʦ, ʜʦʩʷʛʣʠ ʩʪʘʙʽʣʴʥʦʛʦ ʧʨʦʛʨʝʩʫ ʟ ʤʦʤʝʥʪʫ ʩʚʦʛʦ 

ʜʝʙʶʪʫ ʚ ʩʝʨʝʜʠʥʽ 2000-ʭ ʨʦʢʽʚ. 

ɯʩʥʫʶʯʽ ʟʘʢʦʨʜʦʥʥʽ ʚʽʨʪʫʘʣʴʥʽ ʧʨʠʤʽʨʦʯʥʽ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʪʨʝ ʤʘʻ ʟʥʘʯʥʫ ʚʘʨʪʽʩʪʴ, ʩʪʘʥʦʚʠʪʴ ʢʦʤʝʨʮʽʡʥʫ 

ʪʘʻʤʥʠʮʶ ʪʘ ʟʚʫʞʫʻ ʤʦʜʝʣʴʥʽ ʨʘʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ [2]. ɸ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʽʚ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜʧʨʠʻʤʩʪʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʢʨʘʾʥʠ, ʢʦʤʧʣʝʢʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʣʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʧʨʠʤʽʨʢʠ ʪʦʚʘʨʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʫʧʥʠʤ. 

ʋ ʨʦʟʨʦʙʮʽ ʚʽʨʪʫʘʣʴʥʠʭ ʩʤʘʨʪ-ʧʨʠʤʽʨʦʯʥʠʭ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʟʙʽʨ 

ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʛʨʫʧ ʪʦʚʘʨʽʚ ʣʝʛʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʢʫʧʫʶʪʴʩʷ ʚ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ, ʚʠʚʯʝʥʥʽ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʙʘʟ ʜʘʥʠʭ.  

ɿʘʧʨʦʥʦʚʘʥʘʥʦ ʧʨʦʝʢʪ ʚʽʨʪʫʘʣʴʥʦʾ ʩʤʘʨʪ-ʧʨʠʤʽʨʦʯʥʦʾ MeSit ï̫ ʢ ʟʘʩʽʙ 

ʚʠʙʦʨʫ ʪʦʚʘʨʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʥʥʽ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʦʞʠʚʘʯʘ ʽʟ ʙʘʟʦʶ ʜʘʥʠʭ ʪʦʚʘʨʽʚ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʚʝʜʝʥʥʶ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʫ ʫ ʙʘʥʢ ʜʘʥʠʭ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʣʘʪʬʦʨʤʠ ï ʚʠʢʦʥʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʧʨʠʤʽʨʢʫ ʚʠʨʦʙʫ, 

ʚʨʘʭʦʚʫʶʯʠ ʘʥʘʪʦʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʜʦʧʦʤʘʛʘʪʠ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʦʙ'ʻʢʪʠʚʥʠʭ ʜʘʥʠʭ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʩʧʦʞʠʚʘʯʘ ʟʘ 

ʨʝʘʣʴʥʠʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʜʘʥʠʤʠ. ɼʘʣʽ ï ʤʦʜʝʣʴ ʟʘʜʦʚʦʣʴʥʷʪʠʤʝ 

ʧʨʝʜ'ʷʚʣʝʥʽ ʜʦ ʥʝʾ ʚʠʤʦʛʠ (ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ). ɯ ʥʘʦʩʪʘʥʦʢ ï ʧʽʜʙʽʨ 

ʨʦʟʤʽʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʘʣʴʥʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʆʩʥʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʢʦʪʨʘ ʥʝʦʙʭʽʜʥʘ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʪʦʚʘʨʫ, ʮʝ:  

¶ ʚʠʜ; 

¶ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʨʦʙʽʚ; 

¶ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʘ ʛʨʫʧʘ; 

¶ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʜʘʞʽʚ (ʥʘʷʚʥʽʩʪʴ ʪʦʚʘʨʫ, ʡʦʛʦ ʨʦʟʤʽʨʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʚʝʨʥʝʥʥʷ ʪʘ ʦʙʤʽʥ); 

¶ ʷʢʽʩʥʽ ʬʦʪʦ ʫʞʝ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ; 

¶ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʦʟʥʘʢʠ (ʤʦʜʥʽ ʪʝʥʜʝʥʮʽʾ, ʨʠʥʢʦʚʘ ʚʘʨʪʽʩʪʴ 

ʪʦʚʘʨʽʚ). 

ʂʣʶʯʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʣʘʪʬʦʨʤʠ: 

¶ ʧʨʦʚʝʜʝʥʥʷ ʤʘʩʰʪʘʙʥʠʭ ʪʝʩʪʽʚ ʟ ʨʦʟʰʠʨʝʥʦʶ ʘʥʘʣʽʪʠʢʦʶ, ʪʦʙʪʦ 

ʰʠʨʦʢʝ ʦʭʦʧʣʝʥʥʷ ʪʝʩʪʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʚʽʨʪʫʘʣʴʥʘ ʩʤʘʨʪ-ʧʨʠʤʽʨʦʯʥʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʠʪʴ ʪʠʧ ʬʽʛʫʨʠ ʚ ʾʾ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

¶ ʚʷʚʣʝʥʥʷ ʥʝ ʪʠʧʦʚʠʭ ʬʽʛʫʨ ʪʘ ʧʽʜʙʽʨ ʚʠʨʦʙʽʚ ʟʛʽʜʥʦ ʘʥʘʪʦʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

¶ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʧʦʰʫʢʫ ʦʜʷʛʫ; 

¶ ʫʜʦʩʢʦʥʘʣʠʪʠ ʜʦʩʚʽʜ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʦʢʫʧʦʢ, ʟʤʝʥʰʝʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ 

ʟʘʣʠʰʢʽʚ ʪʦʚʘʨʽʚ. 

ʈʦʟʨʦʙʢʘ ʚʽʨʪʫʘʣʴʥʦʾ ʩʤʘʨʪ-ʧʨʠʤʽʨʦʯʥʦʾ MeSit ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʙʦʨʫ 

ʪʦʚʘʨʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʧʨʠʷʪʠʤʝ ʥʝ ʪʽʣʴʢʠ ʩʚʽʜʦʤʦʤʫ ʝʢʦʣʦʛʽʯʥʦʤʫ 

ʩʧʦʞʠʚʘʥʥʶ, ʘʣʝ ʡ ʟʤʝʥʰʠʪʴ ʚʠʪʨʘʪʠ ʥʘ ʧʦʢʫʧʢʫ ʚʠʨʦʙʽʚ, ʷʢʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʯʠ ʝʩʪʝʪʠʯʥʠʤ 

ʫʧʦʜʦʙʘʥʥʷʤ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʜʘʥʠʡ ʧʨʦʝʢʪ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʨʠʥʢʦʚʦʾ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ. ɼʦ ʧʝʨʝʚʘʛ 

ʧʨʦʝʢʪʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ 

ʨʠʥʢʫ ʪʘ ʥʘʷʚʥʽʩʪʴ ʤʦʣʦʜʠʭ ʢʦʥʢʫʨʝʥʪʽʚ ʫ ʩʫʤʽʞʥʽʡ ʦʙʣʘʩʪʽ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʫ. 

ʃʽʪʝʨʘʪʫʨʘ 
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MANUFACTURING CLOTHING PARTS FROM COMPOSITE 

MATERIALS CONTAINING NATURAL FIBERS USING 3D PRINTING  

O. POLISHCHUK, A. POLISHCHUK, S. LISEVICH 

Khmelnytskyi National University 
 

The garment industry in Ukraine is undergoing a renewal phase, thanks to the 

growing number of small and medium-sized enterprises specializing in the production 

of clothing and accessories. They are finding their place in the market, and in order to 

achieve significant success in the future, it is important for them to follow global 

fashion trends and implement the latest technologies and equipment [1]. 

In the coming years, the development of the garment industry will be 

determined by several trends. One of them is the transition from the use of 

expensive natural fabrics, such as linen, cotton, wool, to new synthetic materials 

filled with natural fibers. In addition, there is an increase in demand for innovative 

"smart fabrics", such as self-cleaning fabrics, reflective fabrics, or those that 

accumulate solar energy. 

Another important trend is the individualization of clothing and the 

development of small factories that use 3D printing. The use of 3D printing in 

clothing production can radically change the garment industry, increasing its 

capabilities and efficiency. 

3D printing, which is part of additive manufacturing, creates objects by 

sequentially layering material. These printers are typically faster, more affordable, 

and easier to use than other additive manufacturing technologies. They enable 

designers to print complex parts from different materials with different properties. 

3D printing has already found application in many industries and is particularly 

promising in the production of industrial goods, including the garment industry [2]. 

The implementation of 3D printing in the field of high fashion is especially 

important. Already now on world catwalks you can see the collections of famous 

fashion designers who use 3D printing in the creation of their models or integrate 

3D printed components into clothes. 

Also, 3D printing technology allows you to use several different materials 

for the manufacture of one item of clothing. This approach allows solving 

problems related to the strength and elasticity of manufactured items. 

3D printing materials available today can already be used to create clothing 

[3], underwear and their components (including accessories), and the range of such 

materials continues to expand. The appearance of new materials with appropriate 

technical characteristics opens up additional opportunities in this area. 

One of the most promising directions for the creation of polymer materials 

with improved deformation and strength characteristics is the reinforcement of 

thermoplastics with fibrous fillers in the form of natural fibers. The popularity of 

natural fibers in the production of composite materials is growing in the most 

technologically advanced industries. The sewing industry can be such a branch. 

Composite materials based on natural fibers have significant potential in the 

garment industry. The use of natural fibers such as linen, cotton, hemp, jute and 
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others meets the growing demand for environmentally friendly materials. They are 

biodegradable and renewable, which reduces their impact on the environment 

compared to synthetic materials. Composites based on natural fibers can combine 

advantages with improved characteristics such as strength, lightness, flexibility and 

thermal insulation. This expands the possibilities of design and use of such 

materials in various types of clothing and accessories. The integration of the latest 

technologies in the production of natural composites opens the way for the creation 

of unique fabrics with special properties, for example, improved thermoregulation 

or water repellency. This offers the fashion industry new creative opportunities. 

The use of composites based on natural fibers contributes to the reduction of 

carbon emissions and involves the garment industry in sustainable development. 

This is especially important in light of global climate change and the need to 

reduce our ecological footprint. Natural materials are often hypoallergenic and 

skin-friendly, making them the choice for consumers looking for comfort and 

health. 

In general, the utilization of composite materials derived from natural fibers 

represents a groundbreaking advancement for the garment industry. These 

materials pave the way for innovation, foster sustainable development, and cater to 

the evolving needs of consumers. 

The continuous evolution and integration of novel production technologies 

and cutting-edge equipment stand as pivotal imperatives for the garment industry, 

particularly in light of its escalating competition. Embracing these advancements 

becomes paramount to staying ahead in an increasingly competitive landscape. 

Fused Deposition Modeling (FDM) technology is undergoing significant 

advancements for creating three-dimensional images, intricate patterns, prints, and 

decorative elements on fabrics, as well as producing accessories tailored to the 

garment industry's demands. This innovation involves employing a 3D printer 

capable of precisely printing using a blend of polymer materials and natural fibers, 

catering to the industry's specific requirements. This cutting-edge technique holds 

promise for revolutionizing the creation process of garments and accessories by 

enabling the incorporation of intricate designs and sustainable materials, offering 

new avenues for creativity and product differentiation in the market. 
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ʅɸʅɽʉɽʅʅʗ ʆɹ'ɭʄʅʀʍ ɿʆɹʈɸɾɽʅʔ ʅɸ ɼɽʊɸʃɯ ʆɼʗɻʋ ʊɸ 

ɺɿʋʊʊʗ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 3D-ɼʈʋʂʋ 

ɸ. ʇʆʃɯʑʋʂ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ 

ʥʘ ʪʢʘʥʠʥʫ, ʚʠʙʽʨ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʪʘ ʙʘʞʘʥʦʛʦ 

ʚʽʟʫʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʽʩʥʫʶʪʴ ʥʘ ʩʴʦʛʦʜʥʽ, ʤʦʞʥʘ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʩʫʙʣʽʤʘʮʽʡʥʠʡ ʜʨʫʢ, ʪʝʨʤʦʪʨʘʥʩʬʝʨʥʠʡ 

(ʰʦʚʢʦʛʨʘʬʽʷ) ʜʨʫʢ ʪʘ ʮʠʬʨʦʚʠʡ ʜʨʫʢ (ʨʠʩ.1) [1].  
 

 
ʈʠʩ.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʥʘʥʝʩʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʥʘ ʪʢʘʥʠʥʫ 

 

ʉʫʙʣʽʤʘʮʽʡʥʠʡ ʜʨʫʢ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʪʢʘʥʠʥ, ʱʦ ʤʽʩʪʷʪʴ ʱʦʥʘʡʤʝʥʰʝ 

60% ʧʦʣʽʝʩʪʝʨʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʬʦʪʦʛʨʘʬʽʯʥʫ ʷʢʽʩʪʴ ʥʘ ʩʚʽʪʣʠʭ ʤʘʪʝʨʽʘʣʘʭ. 

ʊʘʢʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʽʡʢʝ ʜʦ ʧʨʘʥʥʷ ʪʘ ʥʝ ʚʪʨʘʯʘʻ ʢʦʣʴʦʨʫ. 

ʊʝʨʤʦʪʨʘʥʩʬʝʨʥʠʡ ʜʨʫʢ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʪʢʘʥʠʥ ʟ ʥʘʪʫʨʘʣʴʥʠʤʠ 

ʚʦʣʦʢʥʘʤʠ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʯʝʨʝʟ ʧʨʷʤʠʡ ʘʙʦ ʥʝʧʨʷʤʠʡ 

ʪʨʘʬʘʨʝʪʥʠʡ ʜʨʫʢ. ʇʨʷʤʠʡ ʪʨʘʬʘʨʝʪʥʠʡ ʜʨʫʢ ʧʝʨʝʜʙʘʯʘʻ ʥʘʥʝʩʝʥʥʷ 

ʟʦʙʨʘʞʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʢʘʥʠʥʫ, ʪʦʜʽ ʷʢ ʥʝʧʨʷʤʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʩʧʝʮʽʘʣʴʥʠʡ ʧʘʧʽʨ ʘʙʦ ʧʣʽʚʢʫ ʜʣʷ ʧʝʨʝʜʘʯʽ ʟʦʙʨʘʞʝʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʽʜʝʘʣʴʥʠʡ 

ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʟʦʙʨʘʞʝʥʴ ʘʙʦ ʩʝʨʽʡʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʥʘ ʛʦʪʦʚʽ ʚʠʨʦʙʠ. 

ʐʦʚʢʦʛʨʘʬʽʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʬʝʢʪʠ, ʪʘʢʽ ʷʢ 

ʛʣʽʪʪʝʨʠ, ʦʙ'ʻʤʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʤʝʪʘʣʽʟʦʚʘʥʽ ʪʘ ʬʦʣʴʛʦʚʘʥʽ ʝʬʝʢʪʠ. ʎʝ 

ʧʦʧʫʣʷʨʥʠʡ ʤʝʪʦʜ ʫ ʤʦʜʥʽʡ ʽʥʜʫʩʪʨʽʾ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʘʤ ʩʪʚʦʨʶʚʘʪʠ 

ʫʥʽʢʘʣʴʥʠʡ ʦʜʷʛ, ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʷʢʦʤʫ ʻ ʜʦʚʛʦʚʽʯʥʠʤʠ ʽ ʚʽʜʥʦʩʥʦ 

ʥʝʜʦʨʦʛʠʤʠ. 

ʎʠʬʨʦʚʠʡ ʜʨʫʢ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʟʨʘʟʢʽʚ, ʭʦʯʘ 

ʡ ʻ ʙʽʣʴʰ ʚʘʨʪʽʩʥʠʤ. ʁʦʛʦ ʷʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʨʘʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʢʣʘʜʫ 

ʪʢʘʥʠʥʠ. ʆʜʷʛ ʽʟ ʮʠʬʨʦʚʠʤ ʜʨʫʢʦʤ ʥʝ ʧʽʜʣʷʛʘʻ ʭʽʤʯʠʩʪʮʽ, ʘ ʧʨʘʩʫʚʘʪʠ ʡʦʛʦ 

ʩʣʽʜ ʟ ʚʠʚʦʨʽʪʥʦʛʦ ʙʦʢʫ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʦ ʜʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʢʨʽʤ ʚʽʜʦʤʠʭ, ʜʦʜʘʪʠ ʱʝ ʦʜʠʥ 

ʤʝʪʦʜ ʥʘʥʝʩʝʥʥʷ ʦʙ'ʻʤʥʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʪʢʘʥʠʥʫ - ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-ʜʨʫʢʫ.  

ɯʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʣʷ 3D-ʜʨʫʢʫ. 

3D-ʧʨʠʥʪʝʨʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ 
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ʘʢʪʫʘʣʴʥʽ ʜʣʷ ʚʠʨʦʙʥʠʯʠʭ ʟʘʜʘʯ ʽ ʧʨʦʮʝʩʽʚ. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ ʚʠʨʦʙʦʤ.  

ɼʣʷ ʥʘʥʝʩʝʥʥʷ ʦʙ'ʻʤʥʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʪʢʘʥʠʥʠ ʚ ʣʝʛʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʥʘʡʙʽʣʴʰʝ ʧʽʜʽʡʜʫʪʴ ʽʥʞʝʥʝʨʥʽ ʪʝʨʤʦʧʣʘʩʪʠʯʥʽ ʝʣʘʩʪʦʤʝʨʠ TPU ʪʘ Elastan.  

TPU, ʘʙʦ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʡ ʝʣʘʩʪʦʤʝʨ, ʻ ʝʣʘʩʪʠʯʥʠʤ ʪʘ ʛʥʫʯʢʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʽʟ ʚʠʩʦʢʦʶ ʭʽʤʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʟʦʢʨʝʤʘ ʜʦ ʦʣʽʡ ʪʘ ʤʘʩʪʠʣ. ʁʦʛʦ 

ʪʚʝʨʜʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 90ɸ ʟʘ ʰʢʘʣʦʶ ʐʦʨʘ, ʘ ʚʠʜʦʚʞʝʥʥʷ ʧʨʠ ʨʦʟʨʠʚʽ ʜʦʩʷʛʘʻ 

510%. TPU ʤʘʻ ʛʣʘʜʢʫ, ʛʣʷʥʮʝʚʫ ʧʦʚʝʨʭʥʶ ʫ ʚʠʛʣʷʜʽ ʤʦʥʦʥʠʪʢʠ ʪʘ ʤʘʡʞʝ ʥʝ 

ʚʠʜʽʣʷʻ ʟʘʧʘʭʫ ʧʨʠ 3D-ʜʨʫʢʫ. ɺʠʨʦʙʥʠʢʠ ʨʝʢʦʤʝʥʜʫʶʶʪʴ ʡʦʛʦ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʥʫʯʢʠʭ ʜʝʪʘʣʝʡ [2]. 

Elastan ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʠʩʦʢʦʝʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʽʜʝʘʣʴʥʠʡ ʜʣʷ 

3D-ʜʨʫʢʫ ʛʥʫʯʢʠʭ ʧʨʝʜʤʝʪʽʚ. ɺʽʥ ʩʪʽʡʢʠʡ ʫ ʙʘʛʘʪʴʦʭ ʘʛʨʝʩʠʚʥʠʭ ʫʤʦʚʘʭ ʽ 

ʤʦʞʝ ʚʠʪʨʠʤʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ ʚʽʜ -40 ʜʦ +120 ÁC, ʘ ʪʘʢʦʞ ʟʤʽʥʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʚʝʨʜʽʩʪʴ Elastan ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ 40 ʟʘ ʰʢʘʣʦʶ ʐʦʨ ɸ 

ʜʦ 95 ʟʘ ʰʢʘʣʦʶ ʐʦʨ D, ʨʦʙʣʷʯʠ ʡʦʛʦ ʚʽʜʤʽʥʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ 3D-ʜʨʫʢʫ 

ʜʝʪʘʣʝʡ, ʱʦ ʟʘʟʥʘʶʪʴ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. Elastan ʟʥʘʭʦʜʠʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʜʨʫʢ ʚʟʫʪʪʷ ʘʙʦ 

ʧʽʜʦʰʦʚ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʚʠʩʦʢʽʡ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ [3]. 

ʈʦʟʨʦʙʣʝʥʘ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʘ FDM-ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙ'ʻʤʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʥʘ ʪʢʘʥʠʥʘʭ, ʬʫʨʥʽʪʫʨʠ, ʨʽʟʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʜʝʪʘʣʝʡ ʜʣʷ ʧʦʪʨʝʙ 

ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 3D-ʧʨʠʥʪʝʨʘ, ʱʦ ʜʨʫʢʫʻ ʛʨʘʥʫʣʘʤʠ, 

ʘʙʦ ʧʦʜʨʽʙʥʝʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʠʢʣʘʜʠ ʦʙ'ʻʤʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʥʘʜʨʫʢʦʚʘʥʠʭ ʥʘ ʪʢʘʥʠʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

3D-ʧʨʠʥʪʝʨʘ ʧʦʜʨʽʙʥʝʥʠʤ ʧʦʣʽʤʝʨʦʤ TPU ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.2. 

 

 

ʘ ʙ 

ʈʠʩ. 2. ʇʨʠʢʣʘʜʠ ʦʙ'ʻʤʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʥʘʜʨʫʢʦʚʘʥʠʭ ʥʘ ʪʢʘʥʠʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-

ʧʨʠʥʪʝʨʘ ʧʦʜʨʽʙʥʝʥʠʤ ʧʦʣʽʤʝʨʦʤ TPU: ʘ-ʪʨʠʟʫʙ; ʙ-ʪʠʛʨ 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʑʦ ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʟʘʤʦʚʣʝʥʥʽ ʜʨʫʢʫ ʥʘ ʪʢʘʥʠʥʽ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://triada-m.com/osobennosti-

pechati-na-tkani 

2. TPU 90A ʯʝʨʚʦʥʠʡ ʥʘʧʽʚʧʨʦʟʦʨʠʡ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://surl.li/njhty. 

3. Polishchuk A. 3D printing in the manufacture of sewing products / A. 

Polishchuk, M. Skyba, O. Polishchuk, V. Mitsa // IX Ukrainian-Polish Scientific 

Dialogues: Conference Proceedings. International Scientific Conference, 20-23 

October 2021, Khmelnytskyi. ï Khmelnytskyi National University, 2021. ï P.112-

113. 

http://surl.li/njhty


 

 180 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʇʨʦʛʨʝʩʠʚʥʽ ʭʽʤʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ 
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NEW ANTI -MICROBIAL COMPOSITION FOR TREATMENT   

OF TEXTILE GARMENTS  

O. PARASKA, V. NEGORUY 

Khmelnytskyi National University 
 

This research considers the antimicrobial effect of the new composition for 

treatment of textile materials on the basis of bio-surfactants. The minimum 

bacteriostatic, fungistatic, bactericidal and fungicidal concentrations of the 

elaborated composition were determined. The influence of different fiber and 

fabric samples (cotton, polyester fiber and their mixtures) on the biofilm of 

cultures of microorganisms was established. Zones of growth of retardation of 

cultures and the possibility of retrieval of culture of autochthonous obligate 

representatives of human microflora skin after their removal from the surface with 

the investigated flap were determined. 

The screening study was performed on the following test cultures of 

reference microorganisms with different microbial loads: S. aureus ATCC 25923 

(microbial load - 105); C. albicans ATCC 885-653 (microbial load - 103); E. coli 

ATCC 25922 (microbial load - 105). 

Sensitivity of the test cultures to the developed composition was established 

by the method of double serial dilutions in sterile polystyrene tablets. A working 

inoculum of microorganisms was prepared from a 24-hour bacterial culture (105 

CFU/ml) and a 48-hour culture of the yeast Candida (103 CFU/ml), the 

concentration of microorganisms was determined according to the McFarland 

standard [1]. 

The next stage of the study was the determination of the effect of material 

samples of cotton, polyester fiber and their mixtures on subsequent reference and 

clinical strains of cultures of microorganisms with different microbial loads by 

diffusion. 

Determination of the effect of the components of the compositions on 

biofilm cultures of microorganisms was carried out as follows: we placed a disk of 

sterile filter paper on a Petri dish with a test culture lawn of each strain of the 

microorganism and applied 0.1 ml of test composition on this disk. The results 

were calculated after cultivation under optimal conditions and time for each crop 

by measuring the diameter of the growth retardation zones around the disc on the 

lawn. 

The control was carried out by checking the sterility of the obtained 

solutions and material samples, the viability of reference and clinical strains of 

cultures of microorganisms and the quality of nutrient media. 

A microbiological study on the sensitivity of reference and clinical strains of 

microorganisms of the composition of the following composition (mol,%) [2]: 

cocamide DEA from 60 to 70% and a derivative of Biguanidine from 30 to 40% 

was conducted. 
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The study of the spectrum of antimicrobial properties of the composition 

cocamide DEA / derivative of Biguanidine (C = 2.5 g/l) showed the following 

result [1, 2]. The minimum bacteriostatic concentration was in dilutions from 1:32 

to 1:128 for cultures of S. aureus strains, and the cidal effect was observed in the 

range from 1:16 to 1:64. The minimum bacteriostatic concentration was displayed 

in dilutions from 1:16 to 1:64 for E. coli, and the minimum bacteriocidal 

concentration was in the range from 1: 8 to 1:32. Antifungal properties were 

determined in dilutions from 1:16 to 1:128 (the minimum fungistatic 

concentration) and from 1:8 to 1:64 (minimum fungicidal concentration) for yeast-

like fungi of the genus Candida. 

It was found that the use of a composition on the basis of bio-surfactants 

during washing, wet cleaning and finishing with special purpose products (for 

military, athletes, etc.) and home textiles restores the microflora of the 

skin                (P. freudenreichii culture) to 104-105 cells/ml after 48 hours of fabric 

sample exposure in the sterility control environment and enhances the ecological 

safety of the processes of garment treatment [1, 3].  

The results of research show the retardation of growth of cultures of S. 

aureus, C. albicans, S. epidermidis, P. freudenreichii and indicate the promotion of 

treated materials to decontamination of infectious agents from the skin of patients 

with chronic dermatoses. In addition, properly treated textiles can help to restore 

the indigenous obligate microflora of the skin. 

The use of fabrics and textiles treated with compositions containing bio-surfactants 

is promising for a comprehensive study of their application as an element of skin 

care of patients with chronic and severe dermatoses and infectious agents that 

colonize the skin in the pathogenesis. 
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ʋɼʂ  677.01 

ɯʅʅʆɺɸʎɯʁʅɽ ʇʆʂʈʀʊʊʗ ʅɸ ʆʉʅʆɺɯ ʇʃɸʉʊʀʂʆɺʀʍ ɺɯɼʍʆɼɯɺ 

ɼʃʗ ʅɸʅɽʉɽʅʅʗ ʅɸ ʊʂɸʅʀʅʀ ʉʇɽʎɯɸʃʔʅʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ 

ʊ.ɺ. ɯɺɸʅɯʐɽʅɸ, ʊ.ɯ. ɯʑʋʂ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʋ ʩʫʯʘʩʥʽʡ ʪʝʢʩʪʠʣʴʥʽʡ ʛʘʣʫʟʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʚʠʜʠ ʪʢʘʥʠʥ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʽ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʾʭ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʬʝʨʘʭ. ɿʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʠʤ ʭʽʤʽʯʥʠʤ 

ʦʙʨʦʙʢʘʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʝʚʥʠʭ ʨʝʯʦʚʠʥ ʤʦʞʣʠʚʦ ʥʘʜʘʚʘʪʠ ʮʠʤ ʪʢʘʥʠʥʘʤ 

ʩʧʝʮʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʥʥʷ, ʟʘʭʠʩʪ ʚʽʜ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ ʪʘ ʽʥ.[1].  

ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʥʘʜʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʢʘʥʠʥʘʤ ʻ ʧʦʣʽʤʝʨʠ (ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ, ʱʦ ʧʦʭʦʜʷʪʴ ʚʽʜ ʧʣʘʩʪʠʢʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ). ɿʦʢʨʝʤʘ, ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʪʘʢʠʭ ʧʨʦʮʝʩʘʭ ʻ ʧʦʣʽʤʝʨʥʘ 

ʢʦʤʧʦʟʠʮʽʷ, ʷʢʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʚʽʜʭʦʜʽʚ. ɺʟʘʻʤʦʜʽʷ ʢʦʤʧʦʟʠʮʽʾ 

ʪʘ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʢʘʥʠʥ ʽʟ 

ʟʘʟʥʘʯʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʚʧʝʚʥʝʥʦ ʚʠʪʨʠʤʫʶʪʴ ʚʧʣʠʚ ʚʦʜʠ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ 

ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʩʪʠʨʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʛʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʚʪʦʨʠʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʩʦʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʘ (ʨʠʩ.1). 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ 

ɼʦ ʦʩʥʦʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʧʦʣʽʤʝʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ 

ʥʘʣʝʞʘʪʴ: ʧʦʣʽʧʨʦʧʽʣʝʥ, ʧʦʣʽʩʪʠʨʦʣ, ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ, ʧʦʣʽʝʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ, 

ʪʦʱʦ. ʂʨʽʤ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʜʦ ʩʢʣʘʜʫ ʧʦʣʽʤʝʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʚʭʦʜʷʪʴ 

ʪʘʢʦʞ ʽ ʜʦʜʘʪʢʦʚʽ ʨʝʯʦʚʠʥʠ ʪʘʢʽ ʷʢ, ʧʣʘʩʪʠʬʽʢʘʪʦʨ (ʜʽʦʢʪʠʣʬʪʘʣʘʪ, 

ʘʮʝʣʝʪʠʣʪʨʠʙʫʪʠʣʮʠʪʨʘʪ), ʘʥʪʠʦʢʩʠʜʘʥʪ (ʙʫʪʽʣʭʽʥʦʥ), ʥʘʧʦʚʥʶʚʘʯ(ʜʽʦʢʩʠʜ 

ʪʠʪʘʥʫ, ʪʘʣʴʢ), ʝʤʫʣʴʛʘʪʦʨ (ʢʘʣʴʮʽʡ ʩʪʝʘʨʘʪ, ʥʘʪʨʽʡ ʩʪʝʘʨʘʪ), ʋʌ-

ʩʪʘʙʽʣʽʟʘʪʦʨ(ʙʝʥʟʦʪʨʠʘʟʦʣ, ʙʝʥʟʦʬʝʥʦʥ), ʛʽʜʨʦʬʦʙʥʠʡ ʘʛʝʥʪ 

(ʧʦʣʽʜʠʤʝʪʠʣʩʠʣʦʢʩʘʥ, ʩʠʣʽʢʦʥʦʚʽ ʝʤʫʣʴʩʽʾ) ʪʘ ʽʥ. ʆʪʨʠʤʘʥʫ ʧʦʣʽʤʝʨʥʫ 

ʢʦʤʧʦʟʠʮʽʶ ʥʘʥʦʩʷʪʴ ʥʘ ʪʢʘʥʠʥʫ ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ ʘʙʦ ʟʘʥʫʨʝʥʥʷ. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʪʘʢʠʭ ʧʦʢʨʠʪʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʷʜ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ISO 4920 çʉʪʽʡʢʽʩʪʴ ʪʢʘʥʠʥʠ ʜʦ 

ʟʤʦʯʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽè[2], ISO 24443 çɺʠʟʥʘʯʝʥʥʷ ʟʘʭʠʩʪʫ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʫ 

ʚ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʘʭè[3], ISO 12947 çɺʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʢʘʥʠʥ ʜʦ 

ʩʪʠʨʘʥʥʷ ʤʝʪʦʜʦʤ ʄʘʨʪʽʥʜʝʡʣʘè[4].  

ʇʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʧʦʣʽʤʝʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʯʘʩʥʦʩʪʽ ʤʝʪʦʜ ʣʘʪʠʥʩʴʢʠʭ 

ʢʚʘʜʨʘʪʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʝ ʣʠʰʝ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʘʣʝ ʡ ʷʢʽʩʥʦ ʧʽʜʽʡʪʠ ʜʦ ʚʠʙʦʨʫ ʢʦʤʧʦʟʠʮʽʾ [5]. ʇʣʘʥ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʦʙʫʜʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚʠʜ ʚʽʜʭʦʜʽʚ ʚʠʩʪʫʧʘʻ ʷʢ ʷʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ, ʘ 

ʜʦʜʘʪʢʦʚʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʪʦʱʦ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ. ɼʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ 

ʢʦʤʧʦʟʠʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʘ ʬʫʥʢʮʽʷ ʙʘʞʘʥʦʩʪʽ ʍʘʨʨʠʥʛʪʦʥʘ, ʷʢ 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʟʘʭʠʩʪ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʫ, 

ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʩʪʠʢʦʚʽ ʚʽʜʭʦʜʠ ʚ ʪʝʢʩʪʠʣʴʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʢʨʘʱʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʢʘʥʠʥ. 

ɯʥʥʦʚʘʮʽʡʥʝ ʧʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ ʧʣʘʩʪʠʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʩʪʚʦʨʝʥʝ ʜʣʷ 

ʥʘʥʝʩʝʥʥʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʽ ʪʢʘʥʠʥʠ, ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ, 

ʟʦʢʨʝʤʘ ʫ ʚʽʡʩʴʢʦʚʽʡ ʩʬʝʨʽ. ʎʝ ʢʦʤʧʦʟʠʮʽʡʥʝ ʧʦʢʨʠʪʪʷ ʚʠʷʚʣʷʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ ʪʢʘʥʠʥ, ʜʝ ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʝ ʜʣʷ ʥʘʤʝʪʽʚ ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʁʦʛʦ 

ʧʦʣʽʧʰʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʣʷʪʴ ʡʦʛʦ ʥʘʜʽʡʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʘʞʢʠʭ ʫʤʦʚʘʭ, ʜʝ ʥʝʦʙʭʽʜʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʟʘʭʠʩʪ ʚʽʜ 

ʧʨʠʨʦʜʥʠʭ ʚʧʣʠʚʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1.  Schindler D. W. Chemical Finishing of Textiles / D. W. Schindler, J. P. 

Hauser., 2004. ï 206 ʩ. ï (Woodhead Publishing Series in Textiles). 

2. ISO 4920:2012 Determination of resistance to surface wetting (spray 

test) // International Organization for Standardization. 2012. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.iso.org/standard/50706.html. 

3. ISO 24443:2021 Determination of sunscreen UVA photoprotection in 

vitro  // International Organization for Standardization. 2021. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.iso.org/standard/75059.html. 

4. ISO 12947-1:1998 Determination of the abrasion resistance of fabrics by 

the Martindale method // International Organization for Standardization. 1998. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.iso.org/standard/1931.html. 

5. Lei Gao. Latin Squares in Experimental Design  // Michigan State 

University. 2005. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

http://compneurosci.com/wiki/images/9/98/Latin_square_Method.pdf. 

 

 

https://www.iso.org/standard/75059.html
https://www.iso.org/standard/1931.html


 

 184 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʋɼʂ 677.017          

ʈʆʃʔ ʆʉʅʆɺʅʀʍ ɹɸʈɺʅʀʂɯɺ ʋ ʌʆʈʄʋɺɸʅʅɯ ʗʂʆʉʊɯ ɿɸɹɸʈɺʃɽʅʅʗ 

ɼ.ʆ. ʄɽʃʔʅʀʂ, ʆ.ʄ. ɻʃʋʐɽʅʂʆ, ɯ.ɹʈʆʅʉʔʂɸ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂʦʣʴʦʨʠ ʚʽʜʽʛʨʘʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʨʦʣʴ ʫ ʥʘʰʦʤʫ ʞʠʪʪʽ, ʥʘʜʘʶʯʠ 

ʷʩʢʨʘʚʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ ʚʩʴʦʤʫ, ʱʦ ʥʘʩ ʦʪʦʯʫʻ. ɺʽʜ ʦʜʷʛʫ, ʷʢʠʡ ʤʠ ʥʦʩʠʤʦ, ʜʦ 

ʧʨʦʜʫʢʪʽʚ, ʷʢʠʤʠ ʤʠ ʢʦʨʠʩʪʫʻʤʦʩʷ, ʢʦʣʴʦʨʠ ʚʠʢʣʠʢʘʶʪʴ ʝʤʦʮʽʾ, ʧʝʨʝʜʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʽ ʟʘʣʠʰʘʶʪʴ ʥʝʟʘʙʫʪʥʽ ʚʨʘʞʝʥʥʷ. ʉʝʨʝʜ ʫʩʽʭ ʙʘʨʚʥʠʢʽʚ ʽ 

ʧʽʛʤʝʥʪʽʚ, ʦʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ ʻ ʚʘʞʣʠʚʠʤ ʢʣʘʩʦʤ, ʷʢʠʡ ʟʨʦʙʠʚ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ 

ʫ ʩʚʽʪ ʪʝʢʩʪʠʣʶ, ʢʦʩʤʝʪʠʢʠ ʽ ʥʘʚʽʪʴ ʙʽʦʣʦʛʽʾ.  

ʆʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ - ʮʝ ʪʠʧ ʩʠʥʪʝʪʠʯʥʠʭ ʙʘʨʚʥʠʢʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʩʠʣʴʥʠʤ ʪʷʞʽʥʥʷʤ ʜʦ ʢʘʪʽʦʥʥʠʭ ʘʙʦ ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɰʭ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʪʝʢʩʪʠʣʶ, ʧʘʧʝʨʫ, ʰʢʽʨʠ ʪʘ ʽʥʰʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʆʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ ʥʘʟʚʘʥʽ ʪʘʢ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʩʥʦʚʥʠʭ ʘʙʦ ʣʫʞʥʠʭ ʤʦʣʝʢʫʣ. ʎʽ ʙʘʨʚʥʠʢʠ ʟʘʟʚʠʯʘʡ 

ʚʦʜʦʨʦʟʯʠʥʥʽ ʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʫʪʚʦʨʶʚʘʪʠ ʟʚ'ʷʟʦʢ ʟ ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʤʘʶʪʴ 

ʥʝʛʘʪʠʚʥʠʡ ʟʘʨʷʜ, ʪʘʢʠʤʠ ʷʢ ʮʝʣʶʣʦʟʥʽ ʚʦʣʦʢʥʘ. 

ʆʩʥʦʚʥʠʤʠ ʩʬʝʨʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʙʘʨʚʥʠʢʽʚ ʻ: 

ҍ ʪʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ 

ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʦʥ, ʪʘʢʠʭ ʷʢ ʙʘʚʦʚʥʘ, ʚʦʚʥʘ ʪʘ ʰʦʚʢ, ʩʪʚʦʨʶʶʯʠ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʢʦʣʴʦʨʽʚ; 

ҍ ʧʘʧʽʨ ʽ ʧʦʣʽʛʨʘʬʽʷ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʘʧʝʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʧʘʧʝʨʦʚʠʭ ʽ ʢʘʨʪʦʥʥʠʭ ʚʠʨʦʙʽʚ, ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʧʦʣʽʛʨʘʬʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʩʢʨʘʚʠʭ ʽ ʯʽʪʢʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʛʘʟʝʪʘʭ, ʞʫʨʥʘʣʘʭ ʽ 

ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ; 

ҍ ʬʘʨʙʫʚʘʥʥʷ ʰʢʽʨʠ ï ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʰʢʽʨʷʥʠʭ ʚʠʨʦʙʽʚ, ʪʘʢʠʭ ʷʢ 

ʚʟʫʪʪʷ, ʩʫʤʢʠ ʪʘ ʦʙʙʠʚʢʘ; 

ҍ ʢʦʩʤʝʪʠʢʘ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʩʤʝʪʠʮʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʤʘʜ, ʣʘʢʽʚ ʜʣʷ ʥʽʛʪʽʚ ʽ ʬʘʨʙ ʜʣʷ ʚʦʣʦʩʩʷ, ʾʭʥʷ ʟʜʘʪʥʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʥʘʩʠʯʝʥʽ ʢʦʣʴʦʨʠ ʨʦʙʠʪʴ ʾʭ ʧʦʧʫʣʷʨʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ 

ʦʩʦʙʠʩʪʦʾ ʢʦʩʤʝʪʠʢʠ. 

ҍ ʙʽʦʣʦʛʽʯʥʝ ʬʘʨʙʫʚʘʥʥʷ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʙʽʦʣʦʛʽʾ ʪʘ ʤʽʢʨʦʩʢʦʧʽʾ 

ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʪʢʘʥʠʥ ʽ ʢʣʽʪʠʥ. ʇʨʠʢʣʘʜʠ ʚʢʣʶʯʘʶʪʴ ʛʝʤʘʪʦʢʩʠʣʽʥ ʽ ʝʦʟʠʥ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʩʬʝʨʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʙʘʨʚʥʠʢʽʚ ʻ: 

ҍ ʭʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ï ʦʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɿ ʨʦʟʚʠʪʢʦʤ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʧʨʠʨʦʜʥʽ ʙʘʨʚʥʠʢʠ, ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ 

ʥʦʚʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʮʠʭ ʨʝʯʦʚʠʥ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ; 

ҍ ʤʝʜʠʮʠʥʘ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ 

ʜʽʘʛʥʦʩʪʠʮʽ. ɼʝʷʢʽ ʙʘʨʚʥʠʢʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʧʝʚʥʠʭ ʭʚʦʨʦʙ ʘʙʦ ʨʝʘʢʮʽʡ ʚ ʦʨʛʘʥʽʟʤʽ; 
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ҍ ʝʣʝʢʪʨʦʥʽʢʘ ï ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ ʦʨʛʘʥʽʯʥʽ ʩʚʽʪʣʦʜʽʦʜʠ (OLED). ɿʘʚʜʷʢʠ ʦʩʥʦʚʥʠʤ 

ʙʘʨʚʥʠʢʘʤ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʠʩʧʣʝʾ ʟ ʙʽʣʴʰʦʶ ʷʩʢʨʘʚʽʩʪʶ ʪʘ ʥʘʩʠʯʝʥʽʩʪʶ 

ʢʦʣʴʦʨʽʚ; 

ҍ ʬʘʨʤʘʢʦʣʦʛʽʷ ï ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʦʟʨʽʟʥʝʥʥʷ ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʉʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʥʦʚʥʠʭ ʙʘʨʚʥʠʢʽʚ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʴ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʦʩʥʦʚʠ, ʥʘ ʷʢʫ ʥʘʥʦʩʷʪʴʩʷ. ʆʜʥʘʢ, ʜʝʷʢʽ ʟʘʛʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

ҍ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʦʣʴʦʨʽʚ ï ʦʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʢʦʣʴʦʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʝ ʨʦʟʤʘʾʪʪʷ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʩʧʦʞʠʚʯʠʭ ʧʝʨʝʚʘʛ ʽ ʧʦʪʨʝʙ ʛʘʣʫʟʽ; 

ҍ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ï ʦʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ ʯʘʩʪʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʚʠʪʨʘʪ, ʥʽʞ ʜʝʷʢʽ ʽʥʰʽ ʪʠʧʠ ʙʘʨʚʥʠʢʽʚ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʢʨʘʱʠʤ ʚʠʙʦʨʦʤ 

ʜʣʷ ʛʘʣʫʟʝʡ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ; 

ҍ ʩʪʽʡʢʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ï ʜʘʥʽ ʙʘʨʚʥʠʢʠ ʜʘʶʪʴ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ 

ʢʦʣʴʦʨʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʢʦʣʴʦʨʠ ʟʘʣʠʰʘʶʪʴʩʷ ʷʩʢʨʘʚʠʤʠ ʽ ʩʪʘʙʽʣʴʥʠʤʠ ʟ 

ʧʣʠʥʦʤ ʯʘʩʫ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʪʝʢʩʪʠʣʴʥʽʡ ʽ ʢʦʩʤʝʪʠʯʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝ ʩʪʽʡʢʽʩʪʴ ʢʦʣʴʦʨʫ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ; 

ҍ ʩʫʤʽʩʥʽʩʪʴ ʽʟ ʥʘʪʫʨʘʣʴʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ï ʦʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ ʤʘʶʪʴ 

ʧʨʠʨʦʜʥʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʮʝʣʶʣʦʟʥʠʭ ʚʦʣʦʢʦʥ, ʪʘʢʠʭ ʷʢ ʙʘʚʦʚʥʘ, ʱʦ ʨʦʙʠʪʴ 

ʾʭ ʽʜʝʘʣʴʥʠʤʠ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʪʢʘʥʠʥ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʍʦʯʘ ʦʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʙʝʟʣʽʯ ʧʝʨʝʚʘʛ, ʚʦʥʠ ʥʝ 

ʧʦʟʙʘʚʣʝʥʽ ʧʨʦʙʣʝʤ ʽ ʥʝʜʦʣʽʢʽʚ. ʅʘʟʚʝʤʦ ʦʩʥʦʚʥʽ ʟ ʥʠʭ: 

ҍ ʦʙʤʝʞʝʥʘ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʦʩʥʦʚʥʽ ʙʘʨʚʥʠʢʠ ʥʘʡʢʨʘʱʝ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʝʛʘʪʠʚʥʠʤ ʟʘʨʷʜʦʤ ʽ ʤʝʥʰ ʝʬʝʢʪʠʚʥʽ 

ʥʘ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʥʘʭ ʽ ʤʘʪʝʨʽʘʣʘʭ ʟ ʥʝʡʪʨʘʣʴʥʠʤ ʘʙʦ ʧʦʟʠʪʠʚʥʠʤ 

ʟʘʨʷʜʦʤ; 

ҍ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ï ʧʨʦʮʝʩ ʬʘʨʙʫʚʘʥʥʷ ʦʩʥʦʚʥʠʤʠ 

ʙʘʨʚʥʠʢʘʤʠ ʤʦʞʝ ʧʝʨʝʜʙʘʯʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʢʘʪʽʚ ʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʦʜʠ, ʱʦ ʟʘ ʥʝʥʘʣʝʞʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤ; 

ҍ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʘ ï ʜʝʷʢʽ ʙʘʨʚʥʠʢʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʭʽʤʽʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ, ʷʢʱʦ ʟ ʥʠʤʠ ʥʝ ʧʦʚʦʜʠʪʠʩʷ 

ʦʙʝʨʝʞʥʦ; ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. 
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ʇɽʈʉʇɽʂʊʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɿɸʉʊʆʉʋɺɸʅʅʗ  

ʊɽʂʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ʆ.ɺ. ʇɸʍʆʃʖʂ, ʆ.ɯ. ʇɽʈɽɼʈɯʁ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈʦʟʚʠʪʦʢ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟ ʩʝʨʡʦʟʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ 

ʪʘʢʠʭ ʯʦʪʠʨʴʦʭ ʘʩʧʝʢʪʘʭ: 

ҍ ʥʝʩʪʘʯʘ ʨʝʩʫʨʩʽʚ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ï ʪʨʘʜʠʮʽʡʥʘ ʩʠʨʦʚʠʥʘ ʜʣʷ 

ʭʽʤʽʯʥʠʭ ʚʦʣʦʢʦʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʬʪʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʑʦʙ 

ʥʘʜʘʣʽ ʜʦʩʷʛʪʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʫʥʠʢʥʫʪʠ ʢʦʥʢʫʨʝʥʮʽʾ ʪʦʱʦ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʰʽ ʜʞʝʨʝʣʘ ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʦʥ, ʨʝʛʝʥʝʨʦʚʘʥʠʭ ʚʦʣʦʢʦʥ 

ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ; 

ҍ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʨʦʙʢʫ ʽ ʚʠʨʦʙʥʠʮʪʚʦ ï ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʯʫ 

ʩʠʣʫ ʟʨʦʩʪʘʶʪʴ ʟ ʢʦʞʥʠʤ ʜʥʝʤ, ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʽʶ, ʪʨʘʥʩʧʦʨʪ ʽ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚʠʩʦʢʽ, ʘ ʷʢʽʩʪʴ ʚʽʪʯʠʟʥʷʥʦʾ ʩʠʨʦʚʠʥʠ ʥʝ ʤʦʞʝ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʧʝʨʝʨʦʙʢʠ; 

ҍ ʛʦʪʦʚʘ ʧʨʦʜʫʢʮʽʷ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʦʜʚʽʡʥʠʤ ʪʠʩʢʦʤ ï ʧʝʨʝʚʘʛʠ 

ʧʨʦʜʫʢʮʽʾ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ ʮʽʥʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʙʽʣʴʰʝ ʥʝ ʽʩʥʫʶʪʴ, 

ʮʽʥʦʚʘ ʧʝʨʝʚʘʛʘ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʝʨʝʨʦʙʢʠ ʟʥʠʞʫʻʪʴʩʷ; 

ҍ ʚʽʜʩʫʪʥʽʩʪʴ ʦʨʠʛʽʥʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʥʝʟʘʣʝʞʥʠʭ ʽʥʥʦʚʘʮʽʡ ʫ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʥʝʜʦʩʪʘʪʥʴʦ, ʘ ʙʘʛʘʪʦ ʪʝʭʥʦʣʦʛʽʡ 

ʙʣʦʢʫʶʪʴʩʷ ʨʦʟʚʠʥʝʥʠʤʠ ʢʨʘʾʥʘʤʠ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʪʝʥʜʝʥʮʽʡ ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʙʽʣʴʰʝ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʪʨʘʜʠʮʽʡʥʠʤ 

ʚʠʨʦʙʥʠʮʪʚʦʤ. ɿ ʨʦʟʚʠʪʢʦʤ ʚʦʣʦʢʦʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʫʛʣʝʮʝʚʝ ʚʦʣʦʢʥʦ, 

ʩʢʣʦʚʦʣʦʢʥʦ ʽ ʢʝʨʘʤʽʯʥʝ ʚʦʣʦʢʥʦ ʜʦʩʷʛʣʠ ʥʦʚʠʭ ʧʨʦʨʠʚʽʚ ʫ ʛʘʣʫʟʽ 

ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʩʪʫʧʠʣʠ ʚ ʥʦʚʫ ʝʨʫ ʨʦʟʚʠʪʢʫ. ʉʴʦʛʦʜʥʽ ʙʘʛʘʪʦ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʚʢʣʶʯʠʣʠ ʪʝʢʩʪʠʣʴʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʜʦ ʩʧʠʩʢʫ çʥʦʚʦʾ 

ʛʘʣʫʟʽè ʚʘʞʣʠʚʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʚʦʣʦʢʦʥ, ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʨʠʚʠ ʫ ʩʬʝʨʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʦʙʦʨʦʥʠ, 

ʚʽʡʩʴʢʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʝʨʝʜʦʚʦʾ ʤʝʜʠʮʠʥʠ, ʧʽʢʣʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʈʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ, ʪʘʢʽ ʷʢ ʉʐɸ ʽ ʅʽʤʝʯʯʠʥʘ, ʧʦʯʘʣʠ ʥʦʚʠʡ ʝʪʘʧ 

ʚʠʨʦʙʥʠʯʦʾ ʨʝʚʦʣʶʮʽʾ ʥʘ ʨʽʚʥʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ. ʉʧʦʣʫʯʝʥʽ ʐʪʘʪʠ 

ʩʪʚʦʨʠʣʠ ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʩʪʠʪʫʪʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʣʦʢʦʥ ʪʘ ʪʢʘʥʠʥ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʤʘʡʙʫʪʥʻ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʧʨʠʷʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʉʐɸ. ʅʽʤʝʮʴʢʘ çɯʥʜʫʩʪʨʽʷ 4.0è ʚʚʘʞʘʻ ʪʝʢʩʪʠʣʴʥʫ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʦʜʥʽʻʶ ʽʟ ʧʝʨʰʠʭ ʧʨʦʨʠʚʽʚ ʽ ʨʦʟʨʦʙʠʣʘ ʥʘʮʽʦʥʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ 

ʧʽʜ ʥʘʟʚʦʶ çʊʝʢʩʪʠʣʴ ʤʘʡʙʫʪʥʴʦʛʦè (futureTEX). 

ʅʦʚʝ ʧʦʢʦʣʽʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʽ ʚʦʣʦʢʦʥ ʧʝʨʝʚʝʨʰʫʻ ʪʨʘʜʠʮʽʡʥʽ 

ʢʦʥʮʝʧʮʽʾ ʟ ʧʦʛʣʷʜʫ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ, ʬʦʨʤʫʻ ʥʦʚʽ 
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ʤʝʭʘʥʽʯʥʽ, ʪʝʨʤʽʯʥʽ, ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʨʦʟʚʠʥʫʣʦ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʽ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ.  

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʘʻ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʯʠʩʣʝʥʥʠʭ ʤʦʜʝʨʥʽʟʘʮʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʦʩʪʽʡʥʦ 

ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ.  

ɼʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʾ ʩʪʨʫʢʪʫʨʠ, ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʦʪʨʝʙ; ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʪʘʣʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʦʪʨʝʙ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʪʘʣʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɯʥʥʦʚʘʮʽʾ ʚ ʛʘʣʫʟʽ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʻ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʽʥʥʦʚʘʮʽʡ ʫ 

ʪʝʢʩʪʠʣʴʥʦʤʫ ʩʝʛʤʝʥʪʽ. ɿʘʚʜʷʢʠ ʛʣʦʙʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ, 

ʩʠʥʪʝʪʠʯʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʤʘʪʝʨʽʘʣʽʚ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʧʨʦʮʝʩ 

ʜʦʙʦʨʫ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʚʦʣʦʢʥʠʩʪʦʾ ʩʠʨʦʚʠʥʠ ʧʦʩʪʫʧʦʚʦ ʧʨʠʩʢʦʨʠʚʩʷ. ʅʦʚʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ ʱʝ ʙʽʣʴʰʝ ʧʽʜʚʠʱʠʪʠ çʟʝʣʝʥʽʩʪʴè ʪʘ çʩʪʽʡʢʽʩʪʴè 

ʩʠʨʦʚʠʥʠ ʪʘ ʚʦʣʦʢʥʠʩʪʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʧʨʦʛʨʝʩʫ ʙʽʦʩʠʨʦʚʠʥʠ. ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʚʽʜʽʛʨʘʚʘʪʠʤʝ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʟʥʠʞʝʥʥʽ ʚʫʛʣʝʮʝʚʦʛʦ ʩʣʽʜʫ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʍʽʤʽʯʥʽ ʚʦʣʦʢʥʘ ʻ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ. ɿ 1970-ʭ ʨʦʢʽʚ ʢʠʪʘʡʩʴʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʭʽʤʽʯʥʦʛʦ 

ʚʦʣʦʢʥʘ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʣʘʩʷ, ʽ ʂʠʪʘʡ ʫʞʝ ʤʘʡʞʝ 20 ʨʦʢʽʚ ʻ ʣʽʜʝʨʦʤ ʫ ʩʚʽʪʽ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʽʤʽʯʥʦʛʦ ʚʦʣʦʢʥʘ. ʋ 2021 ʨʦʮʽ ʚʠʨʦʙʥʠʮʪʚʦ ʭʽʤʽʯʥʦʛʦ ʚʦʣʦʢʥʘ 

ʚ ʂʠʪʘʾ ʚʠʨʦʩʣʦ ʽ ʩʷʛʥʫʣʦ 60,25 ʤʽʣʴʡʦʥʘ ʪʦʥʥ, ʘʙʦ ʧʦʥʘʜ 70% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʅʠʥʽ ʨʦʟʨʦʙʢʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʧʨʠʚʝʨʥʫʣʘ ʟʥʘʯʥʫ 

ʫʚʘʛʫ, ʦʩʢʽʣʴʢʠ ʩʧʦʞʠʚʯʠʡ ʧʦʧʠʪ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚʩʷ. ʄʘʡʙʫʪʥʽʡ ʨʦʟʚʠʪʦʢ 

ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʙʝʟʩʫʤʥʽʚʥʦ, ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ, ʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʤʘʪʠ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʡʙʫʪʥʽʡ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ, ʚʢʨʘʡ ʚʘʞʣʠʚʦ 

ʫʟʘʛʘʣʴʥʠʪʠ ʤʦʞʣʠʚʽ ʡ ʧʦʪʝʥʮʽʡʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʪʝʢʩʪʠʣʴʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʅʆɺɯ ʊɽʍʅʆʃʆɻɯɰ ʌɸʈɹʋɺɸʅʅʗ ʈɽɸʂʊʀɺʅʀʄʀ ɹɸʈɺʅʀʂɸʄʀ 

ʆ.ɺ. ʇɸʍʆʃʖʂ1, ɯ.ɸ. ʄɸʈʊʀʈʆʉʗʅ2  
1 ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

2 ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʈʝʘʢʪʠʚʥʽ ʪʘ ʜʠʩʧʝʨʩʽʡʥʽ ʙʘʨʚʥʠʢʠ ʻ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʙʘʨʚʥʠʢʘʤʠ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʮʝʣʶʣʦʟʥʠʭ ʽ ʧʦʣʽʝʬʽʨʥʠʭ 

ʚʦʣʦʢʦʥ. ɺʽʜʧʦʚʽʜʥʦ, ʚʠʭʽʜ ʜʚʦʭ ʙʘʨʚʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 70% ʟʘʛʘʣʴʥʦʛʦ 

ʚʠʧʫʩʢʫ ʙʘʨʚʥʠʢʽʚ, ʧʨʦʪʝ ʨʝʘʢʪʠʚʥʝ ʬʘʨʙʫʚʘʥʥʷ ʤʘʻ ʧʨʦʙʣʝʤʠ ʟ ʥʝʜʦʩʪʘʪʥʽʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʨʚʥʠʢʘ, ʥʘʜʤʽʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ ʽ 

ʚʠʩʦʢʠʤʠ ʚʠʢʠʜʘʤʠ ʩʪʽʯʥʠʭ ʚʦʜ. 

ʂʦʣʽʨ ʻ ʧʝʨʰʦʶ ʚʽʟʫʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʢʘʥʠʥ, ʚʠʢʦʥʫʻ ʚʘʞʣʠʚʫ 

ʬʫʥʢʮʽʶ ʚʠʨʘʞʝʥʥʷ ʢʫʣʴʪʫʨʠ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʝʤʦʮʽʡ, ʘ ʪʘʢʦʞ ʻ ʢʣʶʯʦʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʫ ʚʪʽʣʝʥʥʽ ʤʦʜʠ ʪʘ ʩʪʠʣʶ. ʌʘʨʙʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ 

ʥʘʜʘʥʥʷ ʢʦʣʴʦʨʫ. ʇʨʦʪʝ, ʧʨʦʮʝʩ ʬʘʨʙʫʚʘʥʥʷ ʪʝʢʩʪʠʣʶ ʪʘʢʦʞ ʻ ʦʩʥʦʚʥʦʶ 

ʣʘʥʢʦʶ ʫ ʩʧʦʞʠʚʘʥʥʽ ʨʝʩʫʨʩʽʚ ʽ ʚʠʢʠʜʘʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

ʈʝʘʢʪʠʚʥʽ ʙʘʨʚʥʠʢʠ ʤʘʶʪʴ ʧʦʚʥʽ ʭʨʦʤʘʪʦʛʨʘʤʠ, ʷʩʢʨʘʚʽ ʢʦʣʴʦʨʠ ʪʘ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʢʦʚʘʣʝʥʪʥʽ ʟʚ'ʷʟʢʠ 

ʚʥʘʩʣʽʜʦʢ ʨʝʘʢʮʽʾ ʟ ʚʦʣʦʢʥʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʢʦʣʴʦʨʫ. 

ʇʨʦʪʝ, ʟʘʙʘʨʚʣʝʥʥʷ ʨʝʘʢʪʠʚʥʠʤʠ ʙʘʨʚʥʠʢʘʤʠ ʤʘʻ ʪʘʢʽ ʧʨʦʙʣʝʤʠ, ʷʢ ʥʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʨʚʥʠʢʽʚ, ʚʝʣʠʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ ʪʘ 

ʟʥʘʯʥʝ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʚʠʨʽʰʝʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ 

ʦʧʠʥʠʣʠʩʷ ʚ ʮʝʥʪʨʽ ʫʚʘʛʠ ʪʝʢʩʪʠʣʴʥʦʾ, ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʪʘ ʭʽʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʋ ʧʨʦʮʝʩʽ ʬʘʨʙʫʚʘʥʥʷ ʨʝʘʢʪʠʚʥʠʤʠ ʙʘʨʚʥʠʢʘʤʠ, ʚʽʜ 20 ʜʦ 50 % 

ʙʘʨʚʥʠʢʽʚ ʥʝ ʚʩʪʫʧʘʶʪʴ ʚ ʝʬʝʢʪʠʚʥʫ ʨʝʘʢʮʽʶ ʟ ʚʦʣʦʢʥʘʤʠ ʽ ʚʠʢʠʜʘʶʪʴʩʷ ʟʽ 

ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. ʑʦʙ ʧʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʢʪʠʚʥʠʭ 

ʙʘʨʚʥʠʢʽʚ, ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʨʦʙʠʣʠ ʙʝʟʣʽʯ ʪʝʭʥʦʣʦʛʽʡ ʬʘʨʙʫʚʘʥʥʷ ʟ ʥʠʟʴʢʠʤ 

ʚʤʽʩʪʦʤ ʨʽʜʠʥʠ. ʌʘʨʙʫʚʘʥʥʷ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʨʽʜʠʥʠ ʦʟʥʘʯʘʻ ʥʠʟʴʢʫ 

ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʨʽʜʠʥʠ ʪʢʘʥʠʥʘʤʠ ʘʙʦ ʚʦʣʦʢʥʘʤʠ ʧʽʜ ʯʘʩ ʬʘʨʙʫʚʘʥʥʷ 

(20-40%), ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʤʽʛʨʘʮʽʶ, ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ ʽ ʛʽʜʨʦʣʽʟ ʙʘʨʚʥʠʢʽʚ, ʪʠʤ ʩʘʤʠʤ ʧʦʢʨʘʱʫʶʯʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʨʚʥʠʢʽʚ. 

ʋ ʮʽʡ ʨʦʙʦʪʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʦʚʽ ʩʚʽʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʬʘʨʙʫʚʘʥʥʷ 

ʨʝʘʢʪʠʚʥʦʛʦ ʙʘʨʚʥʠʢʘʤʠ, ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʨʽʜʠʥʠ ʪʘ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ 

ʬʽʢʩʘʮʽʾ ʙʘʨʚʥʠʢʘ, ʟʦʢʨʝʤʘ [2]: 

ҍ ʪʝʭʥʦʣʦʛʽʷ ʧʽʥʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ; 

ҍ ʪʝʭʥʦʣʦʛʽʷ ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʨʽʜʠʥʠ; 

ҍ ʪʝʭʥʦʣʦʛʽʷ ʬʘʨʙʫʚʘʥʥʷ çʊʘʡʜ ʬʽʢʩʘʮʽʷè. 

ʊʝʭʥʦʣʦʛʽʷ ʧʽʥʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʘʨʚʥʠʢ ʥʘʥʦʩʷʪʴ 

ʥʘ ʧʦʚʝʨʭʥʶ ʪʢʘʥʠʥʠ ʫ ʚʠʛʣʷʜʽ ʧʽʥʠ, ʷʢʘ ʚʠʙʫʭʘʻ. ʆʩʢʽʣʴʢʠ ʚʤʽʩʪ ʚʦʜʠ ʚ ʧʽʥʽ 

ʥʠʟʴʢʠʡ, ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ ʥʘʥʝʩʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ 

ʨʽʜʠʥʠ. ʏʞʘʥ ʉʷʦʶʥʴ ʪʘ ʽʥ. [2] ʧʨʦʚʝʣʠ ʚʽʜʙʽʨ ʧʽʥʦʫʪʚʦʨʶʚʘʯʽʚ ʽ 

ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʫʚʘʣʠ ʢʨʘʱʫ ʩʠʩʪʝʤʫ ʩʧʽʥʶʚʘʥʥʷ ʪʘ ʧʨʦʮʝʩ 
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ʬʘʨʙʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʬʽʢʩʘʮʽʾ ʢʦʣʴʦʨʫ, ʛʣʠʙʠʥʘ 

ʬʘʨʙʫʚʘʥʥʷ ʪʘ ʩʪʽʡʢʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʪʢʘʥʠʥʠ ʧʨʠ ʬʘʨʙʫʚʘʥʥʽ ʧʽʥʦʶ ʙʫʣʠ 

ʢʨʘʱʠʤʠ, ʥʽʞ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʪʘʤʧʦʥʥʦʤʫ ʬʘʨʙʫʚʘʥʥʽ. ɼʘʥʠʡ ʤʝʪʦʜ 

ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʫ ʞ ʤʽʮʥʽʩʪʴ ʪʘ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʫʞʥʦʛʦ ʘʛʝʥʪʘ, 

ʱʦ ʟʘʢʨʽʧʣʶʻ ʢʦʣʽʨ, ʽ ʥʝʦʨʛʘʥʽʯʥʦʾ ʩʦʣʽ. 

ʑʦʙ ʨʽʚʥʦʤʽʨʥʦ ʥʘʥʝʩʪʠ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʨʽʜʠʥʠ ʥʘ ʪʢʘʥʠʥʫ, ʄʘʦ 

ʉʷʦʜʫʥ ʩʧʨʦʙʫʚʘʚ ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʨʦʟʧʠʣʝʥʥʷ ʨʽʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʦʾ ʩʪʨʫʤʝʥʝʚʦʾ ʜʨʫʢʘʨʩʴʢʦʾ ʛʦʣʽʚʢʠ ʽ ʨʦʟʨʦʙʠʚ ʪʝʭʥʦʣʦʛʽʶ 

ʬʘʨʙʫʚʘʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʨʽʜʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʩʪʨʫʤʝʥʝʚʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ 

ʧʦʛʣʠʥʘʥʥʷ ʨʽʜʠʥʠ ʚ ʪʢʘʥʠʥʽ ʥʘ ʨʽʚʥʽ ʚʽʜ 15% ʜʦ 50%, ʘ ʛʣʠʙʠʥʘ ʬʘʨʙʫʚʘʥʥʷ, 

ʨʽʚʝʥʴ ʬʘʨʙʫʚʘʥʥʷ ʪʘ ʩʪʽʡʢʽʩʪʴ ʢʦʣʴʦʨʫ ʟʘʙʘʨʚʣʝʥʠʭ ʪʢʘʥʠʥ ʝʢʚʽʚʘʣʝʥʪʥʽ 

ʪʨʘʜʠʮʽʡʥʠʤ ʪʢʘʥʠʥʘʤ, ʟʘʙʘʨʚʣʝʥʠʤ ʪʘʤʧʦʥʦʤ, ʘ ʬʽʢʩʘʮʽʷ ʢʦʣʴʦʨʫ ʜʝʱʦ 

ʧʨʠʰʚʠʜʰʠʣʘʩʴ. 

ʑʦʙ ʧʦʜʦʣʘʪʠ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʦʜʥʦʨʽʜʥʽʩʪʴ 

ʬʘʨʙʫʚʘʥʥʷ ʧʽʥʦʶ, ʚʘʢʫʫʤʥʦʾ ʜʝʛʽʜʨʘʪʘʮʽʾ ʪʘ ʬʘʨʙʫʚʘʥʥʷ ʧʘʨʦʶ ʚʘʞʢʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ, ʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʧʠʣʝʥʥʷ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʋʥʽʚʝʨʩʠʪʝʪ ɼʫʥʭʫʘ ʪʘ ʢʦʤʧʘʥʽʷ Huafang Co, Ltd. ʦʙ'ʻʜʥʘʣʠʩʴ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʬʘʨʙʫʚʘʥʥʷ çʊʘʡʜ ʬʽʢʩʘʮʽʷè. ʉʫʪʴ ʮʽʻʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʩʣʷ ʧʨʦʩʦʯʝʥʥʷ ʪʢʘʥʠʥʠ ʟ ʮʝʣʶʣʦʟʥʦʛʦ 

ʚʦʣʦʢʥʘ ʨʦʟʯʠʥʦʤ ʙʘʨʚʥʠʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʢʦʣʴʦʨʦ-ʬʽʢʩʫʶʯʠʡ ʣʫʞʥʠʡ ʘʛʝʥʪ, ʾʾ 

ʧʦʧʝʨʝʜʥʴʦ ʩʫʰʘʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʧʨʦʤʝʥʽʚ ʘʙʦ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ. ʅʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʦʣʦʛʽʩʪʴ 

ʪʢʘʥʠʥʠ ʚʽʜ 15% ʜʦ 30%, ʘ ʧʦʪʽʤ ʟʛʦʨʪʘʪʠ ʽ ʚʽʜʢʣʘʜʘʪʠ ʜʣʷ ʰʪʘʙʝʣʶʚʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʥʘ ʪʢʘʥʠʥʽ ʥʝʤʘʻ ʚʽʣʴʥʦʾ ʚʦʜʠ, ʮʝ ʤʦʞʝ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʛʽʜʨʦʣʽʟ 

ʨʝʘʢʪʠʚʥʠʭ ʙʘʨʚʥʠʢʽʚ ʽ ʧʦʣʽʧʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʬʽʢʩʘʮʽʾ ʙʘʨʚʥʠʢʘ. ʅʦʚʘ 

ʪʝʭʥʦʣʦʛʽʷ ʬʘʨʙʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʫ ʙʘʨʚʥʠʢʘ ʥʘ 5-10 %, 

ʟʥʠʟʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ 20 % ʽ ʚʟʘʛʘʣʽ ʚʠʢʣʶʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʟʘʤʽʩʪʴ ʚʦʜʠ ʷʢ ʬʘʨʙʫʚʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʩʢʦʨʦʪʠʪʠ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʧʽʜ ʯʘʩ 

ʬʘʨʙʫʚʘʥʥʷ ʨʝʘʢʪʠʚʥʠʤʠ ʙʘʨʚʥʠʢʘʤʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʢʪʠʚʥʠʭ ʙʘʨʚʥʠʢʽʚ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʅɸʅʆʄɸʊɽʈɯɸʃɯɺ ɼʃʗ ʆɼʗɻʋ 

ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ 

ʆ.ɺ. ʇɸʍʆʃʖʂ1, ɻ.ɻ. ʇʋʐʂɸʈ2 
1 ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

2 ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʅʘʥʦʤʘʪʝʨʽʘʣʠ ï ʮʝ ʤʘʪʝʨʽʘʣʠ, ʨʦʟʤʽʨ ʷʢʠʭ ʩʷʛʥʫʚ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʽ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʤʽʥʠʣʠʩʷ. ɿʤʽʥʘ ʨʦʟʤʽʨʽʚ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʥʘʜʘʻ ʾʤ ʧʦʚʝʨʭʥʝʚʠʡ 

ʝʬʝʢʪ, ʝʬʝʢʪ ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʢʚʘʥʪʦʚʠʡ ʨʦʟʤʽʨʥʠʡ ʝʬʝʢʪ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ 

ʦʙʨʦʙʢʘ ʪʝʢʩʪʠʣʶ - ʮʝ ʤʝʪʦʜ, ʷʢʠʡ ʤʦʞʝ ʟʘʜʦʚʦʣʴʥʠʪʠ ʦʩʦʙʣʠʚʽ ʬʫʥʢʮʽʾ 

ʪʝʢʩʪʠʣʶ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʦʙʫʪʽ ʪʘ ʟʙʽʣʴʰʠʪʠ ʡʦʛʦ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ. ʆʜʥʽʻʶ 

ʟ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʪʘʣʦ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʝʢʩʪʠʣʶ ʟ ʦʜʥʽʻʶ ʘʙʦ ʢʽʣʴʢʦʤʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ, ʘʥʪʠʩʪʘʪʠʯʥʽ, ʩʘʤʦʦʯʠʱʝʥʥʷ, ʧʨʦʪʠ ʟʤʦʨʰʦʢ ʪʦʱʦ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʠʭ ʪʨʴʦʭ 

ʩʧʦʩʦʙʽʚ: 

-  ʫʣʴʪʨʘʪʦʥʢʝ ʚʦʣʦʢʥʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 
ʥʘʥʦʤʝʪʨʦʚʦʛʦ ʨʽʚʥʷ ʚʦʣʦʢʥʘ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʛʘʣʫʟʝʡ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ; 

-  ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ï ʥʘʧʨʠʢʣʘʜ, ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʧʽʜ ʯʘʩ ʤʦʢʨʦʛʦ ʧʨʷʜʽʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʨʦʟʯʠʥʝʥʥʽ ʧʦʣʽʤʝʨʫ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʨʦʟʯʠʥʥʠʢʫ, ʜʦʜʘʚʘʥʥʽ ʜʦ ʥʴʦʛʦ ʯʘʩʪʠʥʦʢ ʥʘʥʦʤʘʪʝʨʽʘʣʫ, ʨʝʪʝʣʴʥʦʤʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʨʝʘʢʮʽʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʘ ʧʦʪʽʤ ʫ ʚʠʢʦʥʘʥʥʽ 

ʧʨʦʮʝʩʫ ʧʨʷʜʽʥʥʷ; 

-  ʥʘʥʦʬʽʥʽʰʥʘ ʦʙʨʦʙʢʘ ï ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʥʦʬʽʥʽʰʥʦʾ ʦʙʨʦʙʢʠ 

ʻ: ʙʝʟʧʦʩʝʨʝʜʥʻ ʜʦʜʘʚʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʦ ʘʛʝʥʪʘ ʜʣʷ ʦʙʨʦʙʢʠ ʪʢʘʥʠʥʠ ʫ 

ʚʠʛʣʷʜʽ ʪʚʝʨʜʦʾ ʨʝʯʦʚʠʥʠ, ʱʦʙ ʥʘʥʦʯʘʩʪʠʥʢʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʚ 

ʪʢʘʥʠʥʽ; ʬʽʥʽʰʥʠʡ ʘʛʝʥʪ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʥʦʤʘʪʝʨʽʘʣʠ, ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ 

ʪʢʘʥʠʥʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʧʝʚʥʦʾ ʩʧʦʣʫʯʥʦʾ ʨʝʯʦʚʠʥʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʪʠʤ ʩʘʤʠʤ ʧʦʢʨʘʱʫʶʯʠ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʪʢʘʥʠʥʠ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʽʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʤʝʪʦʜʽʚ ʙʫʜʝ ʧʨʠʡʥʷʪʦ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʝʢʩʪʠʣʶ ʯʠ ʦʜʷʛʫ ʤʦʞʥʘ ʟʤʽʥʠʪʠ, ʘ ʪʘʢʦʞ 

ʜʦʜʘʪʠ ʥʦʚʽ ʬʫʥʢʮʽʾ. ɼʦ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ: ʘʥʪʠʩʪʘʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ; ʘʥʪʠʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʤʘʪʝʨʽʘʣʠ; ʤʘʪʝʨʽʘʣʠ, 

ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʶ; ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʪʘ 

ʜʝʟʦʜʦʨʫʶʯʽ ʤʘʪʝʨʽʘʣʠ; ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʩʪʘʨʽʥʥʶ; ʚʦʜʦ- ʪʘ 

ʤʘʩʣʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ; ʜʘʣʴʥʽ ʽʥʬʨʘʯʝʨʚʦʥʽ ʤʘʪʝʨʽʘʣʠ. 

ʆʜʷʛ ʽ ʢʠʣʠʤʠ ʟ ʭʽʤʽʯʥʠʭ ʚʦʣʦʢʦʥ ʩʪʚʦʨʶʶʪʴ ʝʬʝʢʪ ʨʦʟʨʷʜʫ ʯʝʨʝʟ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʪʝʨʪʷ, ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʦʥʠ ʣʝʛʢʦ ʧʦʛʣʠʥʘʶʪʴ ʧʠʣ, ʱʦ 

ʜʦʩʪʘʚʣʷʻ ʤʘʩʫ ʥʝʟʨʫʯʥʦʩʪʝʡ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʅʘʥʦʯʘʩʪʠʥʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʦʚʠʡ ʩʧʦʩʽʙ ʚʠʨʽʰʝʥʥʷ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʾ ʧʨʦʙʣʝʤʠ ʚʠʨʦʙʽʚ ʟ ʭʽʤʽʯʥʠʭ 

ʚʦʣʦʢʦʥ, ʜʦʜʘʚʘʥʥʷʤ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʥʦʯʘʩʪʠʥʦʢ ʜʦ ʧʨʦʜʫʢʪʽʚ ʟ 
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ʭʽʤʽʯʥʦʛʦ ʚʦʣʦʢʥʘ, ʥʘʧʨʠʢʣʘʜ 0,1-0,5 % ʥʘʥʦ-TiO2, CR2O3, ZnO, Fe2O3 ʪʘ 

ʽʥʰʠʭ, ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘ.  

ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʰʢʽʜʣʠʚʝ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ, 

ʧʝʨʝʚʘʞʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 300ï400 ʤʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʩʽ ʥʘʥʦ-TiO2, ZnO, SiO2, Al2O3, Fe2O3 ʽ ʥʘʥʦʩʣʶʜʘ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʛʣʠʥʘʥʥʷ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʧʨʦʤʝʥʽʚ ʫ ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʗʢʱʦ ʜʦ ʭʽʤʽʯʥʠʭ 

ʚʦʣʦʢʦʥ ʜʦʜʘʪʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʥʦʯʘʩʪʠʥʦʢ, ʚʽʜʙʫʜʝʪʴʩʷ ʧʦʛʣʠʥʘʥʥʷ 

ʫʣʴʪʨʘʬʽʦʣʝʪʫ, ʱʦ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʩʪʠʪʠ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚʽʜ 

ʫʣʴʪʨʘʬʽʦʣʝʪʫ. 

ʇʦʧʫʣʷʨʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʟʨʦʙʠʣʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʝʣʠʯʝʟʥʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ɼʝʷʢʽ 

ʥʘʥʦʯʘʩʪʠʥʢʠ, ʪʘʢʽ ʷʢ ʥʘʥʦʦʢʩʠʜ ʟʘʣʽʟʘ ʪʘ ʥʘʥʦʦʢʩʠʜ ʥʽʢʝʣʶ, ʤʦʞʫʪʴ ʩʠʣʴʥʦ 

ʧʦʛʣʠʥʘʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʟʘʭʠʱʘʶʯʠ ʪʠʤ ʩʘʤʠʤ ʣʶʜʩʴʢʝ 

ʪʽʣʦ. ɼʝʷʢʽ ʤʝʪʘʣʝʚʽ ʯʘʩʪʠʥʢʠ, ʪʘʢʽ ʷʢ ʩʨʽʙʣʦ, ʤʽʜʴ, ʟʘʣʽʟʦ ʪʦʱʦ, ʤʦʞʫʪʴ 

ʚʠʚʽʣʴʥʷʪʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʦʥʽʚ ʤʝʪʘʣʫ ʪʘ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʥʝʛʘʪʠʚʥʦ 

ʟʘʨʷʜʞʝʥʠʤʠ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʙʽʣʢʘʤʠ, ʱʦʙ ʜʝʬʦʨʤʫʚʘʪʠ ʙʘʢʪʝʨʽʾ, ʪʘʢʠʤ 

ʯʠʥʦʤ ʜʦʩʷʛʘʶʯʠ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʜʽʾ. ʅʘʥʦʦʢʩʠʜ ʮʠʥʢʫ, ʦʢʩʠʜ ʤʽʜʽ ʪʦʱʦ 

ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʭʦʨʦʰʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʪʘ ʜʝʟʦʜʦʨʫʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ 

ʪʘʢʦʞ ʤʘʶʪʴ ʭʦʨʦʰʽ ʝʬʝʢʪʠ ʟʘʭʠʩʪʫ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʫ. 

ɼʝʷʢʽ ʭʽʤʽʯʥʽ ʚʦʣʦʢʥʘ ʥʝʩʪʽʡʢʽ ʜʦ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ, ʦʩʢʽʣʴʢʠ ʦʨʛʘʥʽʯʥʽ 

ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ʨʫʡʥʫʶʪʴ ʩʚʦʾ ʤʦʣʝʢʫʣʷʨʥʽ ʣʘʥʮʶʛʠ ʧʽʜ ʚʧʣʠʚʦʤ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʧʨʦʤʝʥʽʚ ʽ ʛʝʥʝʨʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, 

ʱʦ ʚʧʣʠʥʝ ʥʘ ʢʦʣʽʨ ʽ ʤʽʮʥʽʩʪʴ ʚʦʣʦʢʦʥ. ʅʘʥʦʯʘʩʪʠʥʢʠ ʜʽʦʢʩʠʜʫ ʪʠʪʘʥʫ ʻ 

ʩʚʦʛʦ ʨʦʜʫ ʩʪʘʙʽʣʴʥʠʤ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ ʧʦʛʣʠʥʘʯʝʤ, ʨʽʚʥʦʤʽʨʥʦ 

ʜʠʩʧʝʨʛʦʚʘʥʠʤ ʫ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʛʣʠʥʘʥʥʷ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʧʨʦʤʝʥʽʚ, ʤʦʞʫʪʴ ʟʘʧʦʙʽʛʪʠ ʜʝʛʨʘʜʘʮʽʾ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʣʘʥʮʶʛʽʚ, ʱʦʙ ʜʦʩʷʛʪʠ ʝʬʝʢʪʫ ʟʘʭʠʩʪʫ ʚʽʜ ʩʦʥʮʷ ʪʘ ʩʪʘʨʽʥʥʷ. 

ɯʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ, ʷʢʽ ʚʠʧʨʦʤʽʥʶʻ ʣʶʜʩʴʢʝ ʪʽʣʦ, ʟʥʘʭʦʜʷʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 4~16. ʗʢʱʦ ʽʥʬʨʘʯʝʨʚʦʥʽ 

ʧʨʦʤʝʥʽ ʚ ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʝ ʝʢʨʘʥʦʚʘʥʽ ʥʘ ʧʦʣʽ ʙʦʶ, ʚʦʥʠ ʙʫʜʫʪʴ ʣʝʛʢʦ 

ʚʠʷʚʣʝʥʽ ʜʫʞʝ ʯʫʪʣʠʚʠʤʠ ʜʝʪʝʢʪʦʨʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʜʽʘʧʘʟʦʥʫ, 

ʦʩʦʙʣʠʚʦ ʚʥʦʯʽ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʦʜʷʛ, ʟʜʘʪʥʠʡ ʝʢʨʘʥʫʚʘʪʠ 

ʽʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ. 
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ʋɼʂ 678.76            
ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ɺʄɯʉʊʋ ɺʆʃʆɻʀ ʅɸ ɺʃɸʉʊʀɺʆʉʊɯ 

ɺʊʆʈʀʅʅʆɻʆ ʇʆʃɯʂɸʈɹʆʅɸʊʋ 
ɼ.ʉ. ʅʆɺɸʂ1, ɸ.ɺ. ɹʀʐʆɺɽʎʔ1, ʅ.ʄ. ɹɽʈɽɿʅɽʅʂʆ2 

1 ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
2 ɼʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʄɺʉ ʋʢʨʘʾʥʠ 

 

ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʛʨʘʥʫʣ ʧʦʣʽʢʘʨʙʦʥʘʪʫ (ʜʘʣʽ ï 

ʇʂ) ʩʣʫʛʫʚʘʪʠ ʩʠʨʦʚʠʥʦʶ ʤʦʞʫʪʴ ʨʽʟʥʽ ʚʽʜʭʦʜʠ: ʦʙʨʽʟʢʠ ʣʠʩʪʽʚ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ, ʜʝʪʘʣʽ ʚʽʜ ʨʦʟʽʙʨʘʥʠʭ ʜʠʪʷʯʠʭ ʤʘʡʜʘʥʯʠʢʽʚ, 

ʤʽʰʢʠ, ʧʘʣʝʪʠ, ʢʘʥʽʩʪʨʠ, ʧʣʘʩʪʠʢʦʚʽ ʧʣʷʰʢʠ. 

ɼʝʩʪʨʫʢʮʽʷ ʇʂ ʚ ʭʦʜʽ ʧʝʨʝʨʦʙʢʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʷʢʠʤ ʧʽʜʜʘʻʪʴʩʷ ʨʦʟʧʣʘʚ ʧʦʣʽʤʝʨʫ ʧʽʜ 

ʯʘʩ ʧʝʨʝʨʦʙʢʠ. ʊʘʢʘ ʜʝʩʪʨʫʢʮʽʷ ʨʽʟʢʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʚʦʜʠ 

ʚʥʘʩʣʽʜʦʢ ʛʽʜʨʦʣʽʟʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʠʭ ʣʘʥʦʢ ʧʦʣʽʤʝʨʫ. ɿʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʇʂ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʢʦʣʠ ʚ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʩʫʪʥʽʡ ʝʪʘʧ ʧʦʧʝʨʝʜʥʴʦʾ ʩʫʰʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʧʽʩʣʷ 

ʧʨʦʮʝʩʫ ʧʦʧʝʨʝʜʥʴʦʾ ʩʫʰʢʠ ʧʨʦʮʝʩʠ ʜʝʩʪʨʫʢʮʽʾ ʚ ʧʦʣʽʤʝʨʽ ʭʦʯʘ ʽ ʤʝʥʰʝ 

ʚʠʨʘʞʝʥʽ, ʘʣʝ ʚʩʝ ʞ ʪʘʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ. ʈʝʪʝʣʴʥʘ ʩʫʰʢʘ ʤʘʪʝʨʽʘʣʫ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʫʩʫʚʘʻ ʧʨʦʷʚʠ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʤʝʨʫ ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʦʚʪʦʨʥʠʭ 

ʮʠʢʣʽʚ ʧʝʨʝʨʦʙʢʠ [1, 2].  

ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʚʦʣʦʛʠ ʥʘ ʧʨʦʮʝʩʠ ʜʝʩʪʨʫʢʮʽʾ 

ʧʨʠ ʧʦʚʪʦʨʥʽʡ ʧʝʨʝʨʦʙʮʽ ʇʂ. ɼʦʩʣʽʜʞʝʥʦ ʟʨʘʟʢʠ ʇʂ, ʦʪʨʠʤʘʥʽ ʟ ʧʦʜʨʽʙʥʝʥʠʭ 

ʚʽʜʭʦʜʽʚ (ʦʙʨʽʟʢʠ ʣʠʩʪʽʚ). ʉʫʰʢʫ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʨʤʦʰʘʬʽ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 100ʦʉ ʧʨʦʪʷʛʦʤ 6 ʛʦʜʠʥ.  ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʪʨʫʟʽʾ 

ʧʨʦʚʦʜʠʣʦʩʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʪʝʢʫʯʦʩʪʽ ʨʦʟʧʣʘʚʫ ʛʨʘʥʫʣ ʧʦʣʽʤʝʨʫ. 

ɿʨʘʟʢʠ, ʷʢʽ ʥʝ ʧʨʦʡʰʣʠ ʧʦʧʝʨʝʜʥʴʦʾ ʩʫʰʢʠ ʤʘʣʠ ʚʠʨʘʞʝʥʠʡ ʭʘʨʘʢʪʝʨ 

ʟʥʠʞʝʥʥʷ ʚôʷʟʢʦʩʪʽ (ʽ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ), ʪʦʙʪʦ ʽʥʜʝʢʩ ʨʦʟʧʣʘʚʫ ʩʪʘʥʦʚʠʚ 

ʧʨʠʙʣʠʟʥʦ 32 ʛ/10 ʭʚ. ʗʢʱʦ ʤʘʪʝʨʽʘʣ ʚʠʩʫʰʫʚʘʚʩʷ, ʪʦ ʧʽʜʚʠʱʝʥʥʷ ʽʥʜʝʢʩʫ 

ʨʦʟʧʣʘʚʫ ʙʫʣʦ ʥʝʟʥʘʯʥʠʤ. 

ʋ ʚʠʩʫʰʝʥʦʤʫ ʇʂ, ʷʚʠʱʝ ʜʝʩʪʨʫʢʮʽʾ ʤʝʥʰ ʚʠʨʘʞʝʥʝ ʽ ʩʪʫʧʽʥʴ ʟʤʽʥʠ 

ʧʦʢʘʟʥʠʢʘ ʪʝʯʽʾ ʨʦʟʧʣʘʚʫ ʤʝʥʰʘ. ʆʪʞʝ, ʚʤʽʩʪ ʚʦʣʦʛʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʦʣʽʤʝʨʽ, ʩʧʨʠʷʻ ʧʨʦʮʝʩʫ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʤʝʨʫ [3]. ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚʦʣʦʛʘ 

ʧʨʦʚʦʢʫʻ ʜʝʩʪʨʫʢʮʽʶ ʧʦʣʽʤʝʨʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʩʫʭʠʭ ʽ 

ʥʝʚʠʩʫʰʝʥʠʭ ʟʨʘʟʢʘʭ. ɺ ʪʘʙʣʠʮʽ 1 ʧʦʢʘʟʘʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʪʝʯʽʾ 

ʨʦʟʧʣʘʚʫ ʨʦʟʧʣʘʚʫ ʩʫʰʝʥʠʭ, ʥʝʚʠʩʫʰʝʥʠʭ ʪʘ ʝʢʩʪʨʫʜʦʚʘʥʠʭ ʟʨʘʟʢʽʚ.    

ʊʘʙʣʠʮʷ 1 ï ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʨʦʟʧʣʘʚʫ ʜʣʷ ʩʫʭʠʭ, ʥʝʚʠʩʫʰʝʥʠʭ ʽ 
ʝʢʩʪʨʫʜʦʚʘʥʠʭ ʟʨʘʟʢʽʚ ʚʪʦʨʠʥʥʦʛʦ ʇʂ 

ɿʨʘʟʦʢ ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʪʝʯʽʾ ʨʦʟʧʣʘʚʫ, ʛ/10ʭʚ 

ʅʝʚʠʩʫʰʝʥʠʡ  ʧʦʜʨʽʙʣʝʥʠʡ 32,0 

ʉʫʭʠʡ ʧʦʜʨʽʙʥʝʥʠʡ 8,8 

ɽʢʩʪʨʫʜʦʚʘʥʠʡ 9,1 
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ʇʽʜʚʠʱʝʥʥʷ ʽʥʜʝʢʩʫ ʨʦʟʧʣʘʚʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʨʠ ʝʢʩʪʨʫʟʽʾ ʽ ʢʦʣʠ 

ʤʘʪʝʨʽʘʣ ʥʝ ʧʨʦʭʦʜʠʚ ʧʦʧʝʨʝʜʥʴʦʾ ʩʫʰʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʜʝʩʪʨʫʢʮʽʾ ʚʪʦʨʠʥʥʦʛʦ ʇʂ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʫʤʦʚ ʦʙʨʦʙʢʠ. ʗʢʱʦ ʤʘʪʝʨʽʘʣ ʧʨʦʡʰʦʚ ʧʦʧʝʨʝʜʥʶ ʩʫʰʢʫ, ʪʦ ʡʦʛʦ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʣʠʰʝ ʥʝʟʥʘʯʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʦʙʨʦʙʢʠ, ʧʨʠ ʯʦʤʫ ʮʷ 

ʪʝʥʜʝʥʮʽʷ ʩʪʘʻ ʱʝ ʤʝʥʰ ʧʦʤʽʪʥʦʶ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʪʨʫʟʽʾ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʩʫʰʝʥʦʛʦ ʧʦʣʽʤʝʨʫ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʝʛʘʟʘʮʽʾ ʧʨʦʮʝʩʫ. ʄʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʟʥʠʞʫʶʪʴʩʷ ʧʨʠ ʝʢʩʪʨʫʟʽʾ ʚʪʦʨʠʥʥʦʛʦ ʇʂ, ʷʢʠʡ ʥʝ 

ʧʨʦʡʰʦʚ ʧʦʧʝʨʝʜʥʶ ʩʫʰʢʫ. ʆʜʥʘʢ ʩʪʫʧʽʥʴ ʜʝʩʪʨʫʢʮʽʾ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʪʨʫʟʽʾ ʚ ʫʤʦʚʘʭ ʜʝʛʘʟʘʮʽʾ. 

ʇʦʧʝʨʝʜʥʻ ʚʠʩʫʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʚʩʽʭ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 2-5% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʚʠʥʥʠʤ ʧʦʣʽʤʝʨʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ɿʤʽʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʘʻ ʱʝ ʤʝʥʰʦʶ, ʷʢʱʦ 

ʧʨʦʚʦʜʠʪʠ ʜʝʛʘʟʘʮʽʶ ʥʘ ʬʘʟʽ ʝʢʩʪʨʫʟʽʾ ʧʦʧʝʨʝʜʥʴʦ ʚʠʩʫʰʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [4]. 

ʋ ʚʠʧʘʜʢʫ ʧʝʨʝʨʦʙʢʠ ʥʝʚʠʩʫʰʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʛʽʨʰʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʷʛʘʻ 10%. 

ʆʪʞʝ, ʧʦʣʽʢʘʨʙʦʥʘʪ ï ʛʽʛʨʦʩʢʦʧʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʦʛʣʠʥʘʥʥʷ ʥʠʤ ʚʦʣʦʛʠ 

ʫ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʩʢʣʘʜʘʻ 0,15%, ʪʦʤʫ ʚʽʜʭʦʜʠ ʧʦʣʽʤʝʨʫ, ʷʢʽ ʧʽʜʫʪʴ ʥʘ 

ʧʝʨʝʨʦʙʢʫ ʩʣʽʜ ʟʙʝʨʽʛʘʪʠ ʚ ʩʫʭʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʙʝʟ ʨʽʟʢʠʭ ʧʝʨʝʧʘʜʽʚ 

ʪʝʤʧʝʨʘʪʫʨ. ʇʝʨʝʜ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʧʦʣʽʢʘʨʙʦʥʘʪʫ ʚ ʙʫʥʢʝʨ ʝʢʩʪʨʫʟʽʡʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʩʫʰʠʪʠ ʧʨʠ 110-1200ʉ ʧʨʦʪʷʛʦʤ 

5-6 ʛʦʜ ʫ ʚʘʢʫʫʤʥʽʡ ʘʙʦ ʧʦʚʽʪʨʷʥʽʡ ʩʫʰʘʨʮʽ. ɺʤʽʩʪ ʚʦʣʦʛʠ ʚ ʇʂ ʥʝ ʧʦʚʠʥʝʥ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 0,05%. 
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ʋɼʂ 678.56.32.7       

ʈʆɿʈʆɹʃɽʅʅʗ ʄɽʊʆɼɯɺ ʄʆɼʀʌɯʂɸʎɯɰɰ ɹɯʆʇʆʃɯʄɽʈʅʀʍ 

ʂʆʄʇʆɿʀʎɯʁ ʅɸ ʆʉʅʆɺɯ ʃʃʗʅʆɰ ʆʃɯɰ 

ɸ.ʉ. ʉɯʂʆʈɸ, ʅ.ɺ. ʉʆɺɸ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ɯʩʪʦʨʽʷ ʰʪʫʯʥʠʭ ʪʘ ʩʠʥʪʝʪʠʯʥʠʭ ʧʣʘʩʪʠʢʽʚ ʚ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʜʦʚʦʣʽ ʢʦʨʦʪʢʘ ʽ ʥʘʣʽʯʫʻ ʟʘʛʘʣʦʤ ʤʝʥʰʝ ʥʽʞ 200 ʨʦʢʽʚ, ʱʦ ʥʝʟʨʽʚʥʷʥʥʦ ʤʘʣʦ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʧʨʦʤʠʩʣʦʚʦʩʪʷʤʠ. ʇʨʦʪʝ ʩʴʦʛʦʜʥʽ ʜʫʞʝ ʚʘʞʢʦ ʫʷʚʠʪʠ 

ʣʶʜʩʴʢʫ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʙʝʟ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʣʘʩʪʠʢʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʪʘʣʠ 

ʟʘʤʽʥʦʶ ʥʘʪʫʨʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʘʤ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʻʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʩʪʽʡʢʽʩʪʽ 

ʜʦ ʧʨʠʨʦʜʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʯʠ ʤʝʭʘʥʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɺʩʝ ʮʝ ʙʝʟʟʘʧʝʨʝʯʥʦ ʻ 

ʧʝʨʝʚʘʛʘʤʠ ʧʣʘʩʪʠʢʽʚ, ʧʨʦʪʝ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʪʤʦʩʬʝʨʥʠʭ ʪʘ 

ʙʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʟʘʛʘʣʦʤ ʦʟʥʘʯʘʻ ʥʝʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʽ 

ʧʦʨʦʜʞʫʻ ʧʦʪʨʝʙʫ ʚ  ʧʦʚʪʦʨʥʽʡ ʧʝʨʝʨʦʙʮʽ, ʱʦ ʻ ʪʨʫʜʦʻʤʢʠʤ ʧʨʦʮʝʩʦʤ, ʢʨʽʤ 

ʪʦʛʦ ʽʟ ʚʪʦʨʠʥʥʦʛʦ ʧʣʘʩʪʠʢʫ ʥʝ ʤʦʞʥʘ ʚʠʧʫʩʢʘʪʠ ʦʢʨʝʤʽ ʛʨʫʧʠ ʚʠʨʦʙʽʚ, ʷʢ 

ʥʘʧʨʠʢʣʘʜ ʭʘʨʯʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɯʥʰʠʤ ʚʘʨʽʘʥʪʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʫʪʠʣʽʟʘʮʽʷ, 

ʪʦʙʪʦ ʟʜʝʙʽʣʴʰʦ ʩʧʘʣʝʥʥʷ. ʃʝʛʢʦʚʘʞʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʣʘʩʪʠʢʦʤ 

ʫ ʤʠʥʫʣʦʤʫ, ʘ ʥʘ ʚʝʣʠʢʠʡ ʞʘʣʴ ʽ ʩʴʦʛʦʜʥʽ, ʧʨʠʟʚʝʣʠ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʩʪʘʣʦ ʥʝ ʧʨʦʩʪʦ ʧʨʦʙʣʝʤʦʶ, ʘ ʩʧʨʘʚʞʥʽʤ 

ʚʠʢʣʠʢʦʤ, ʦʩʢʽʣʴʢʠ ʤʠ ʥʘʨʘʟʽ ʥʝ ʤʦʞʝʤʦ ʧʦʚʥʽʩʪʶ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʚʠʧʫʩʢʫ 

ʧʝʨʚʠʥʥʦʛʦ ʧʣʘʩʪʠʢʫ, ʘ ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʝ ʤʦʞʝʤʦ ʧʦʚʥʽʩʪʶ ʧʝʨʝʨʦʙʠʪʠ ʚʞʝ 

ʥʘʷʚʥʽ ʚʽʜʭʦʜʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ, ʧʦ ʩʫʪʽ ʮʝ 

ʩʪʘʣʦ ʟʘʤʢʥʝʥʠʤ ʢʦʣʦʤ, ʱʦ ʙʝʟʫʧʠʥʫ ʨʦʟʰʠʨʶʻʪʴʩʷ ʽ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ 

ʚʠʨʚʘʪʠʩʴ ʻ ʟʘʤʽʥʘ ʟʚʠʯʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʪʘʢʽ, ʱʦ ʟʜʘʪʥʽ ʜʦ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʫ. 

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ ʩʚʽʪʽ ʩʢʣʘʣʘʩʴ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʚʚʝʜʝʥʥʷ ʾʭ ʫ 

ʧʦʚʩʷʢʜʝʥʥʠʡ ʚʞʠʪʦʢ ʥʘ ʧʨʦʪʠʚʘʛʫ ʰʪʫʯʥʠʭ ʪʘ ʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʦʷʚʘ ʪʘʢʦʾ ʪʝʥʜʝʥʮʽʾ ʧʦʨʦʜʞʫʻ ʧʦʪʨʝʙʫ ʫ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ 

ʩʠʨʦʚʠʥʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʟʘʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʽʥʦʣʝʫʤʫ. ʅʘʨʘʟʽ ʯʫʶʯʠ ʣʽʥʦʣʝʫʤ ʤʠ ʚʧʝʨʰʫ ʯʝʨʛʫ ʟʛʘʜʫʻʤʦ 

ʇɺʍ ʧʦʢʨʠʪʪʷ ʜʣʷ ʧʽʜʣʦʛʠ, ʧʨʦʪʝ ʪʘʢ ʙʫʣʦ ʥʝ ʟʘʚʞʜʠ, ʪʘʢʫ ʥʘʟʚʫ ʜʘʚ ʩʚʦʻʤʫ 

ʚʠʥʘʭʦʜʫ ʙʨʠʪʘʥʩʴʢʠʡ ʜʦʩʣʽʜʥʠʢ ʪʘ ʧʽʜʧʨʠʻʤʝʮʴ ʌʨʝʜʝʨʽʢ ɺʦʣʪʦʥ, ʱʦ ʚ 60 

ʨʦʢʘʭ ʍɯʍ ʩʪʦʣʽʪʪʷ ʧʨʦʚʦʜʠʚ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʩʫʤʽʰʰʶ ʣʣʷʥʦʾ ʦʣʽʾ, ʘʮʝʪʘʪʫ 

ʩʚʠʥʮʶ ʪʘ ʩʫʣʴʬʘʪʫ ʮʠʥʢʫ. ʎʷ ʤʘʩʘ ʥʘʥʦʩʠʣʘʩʴ ʥʘ ʜʞʫʪʦʚʫ ʦʩʥʦʚʫ, ʘ ʩʘʤʝ 

ʩʣʦʚʦ ʣʽʥʦʣʝʫʤ ʟ ʣʘʪʠʥʽ ʦʟʥʘʯʘʻ linumð çʣʴʦʥè, çʧʦʣʦʪʥʦè ʽ oleumð çʦʣʽʷè. 

ʉʚʦʛʦ ʯʘʩʫ ʤʘʪʝʨʽʘʣ ʙʫʚ ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʠʤ, ʘ ʚʣʘʩʥʘ ʥʘʟʚʘ ʩʪʘʣʘ ʥʘʟʠʚʥʦʶ 

ʜʣʷ ʥʠʟʢʠ ʧʨʦʜʫʢʪʽʚ ʽʟ ʩʭʦʞʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʧʨʦʪʝ ʥʘʪʫʨʘʣʴʥʠʡ ʣʽʥʦʣʝʫʤ 

ʥʝ ʚʠʪʨʠʤʘʚ ʢʦʥʢʫʨʝʥʮʽʾ ʽʟ ʩʠʥʪʝʪʠʯʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ʽ ʩʪʘʚ ʟʜʝʙʽʣʴʰʦʛʦ 

ʯʘʩʪʠʥʦʶ ʽʩʪʦʨʽʾ, ʟʘ ʦʮʽʥʢʘʤʠ ʩʪʘʥʦʤ ʥʘ 2001 ʨʽʢ ʦʙʩʷʛ ʩʚʽʪʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʽʥʦʣʝʫʤʫ ʩʢʣʘʜʘʚ ʚʩʴʦʛʦ 40 ʤʣʥ. ʤ2. 

ʃʣʷʥʘ ʦʣʽʷ ʦʜʝʨʞʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʝʢʩʪʨʘʛʫʚʘʥʥʷʤ ʟ ʥʘʩʽʥʥʷ ʣʴʦʥʫ, ʱʦ 

ʻ ʧʦ-ʩʫʪʽ ʧʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʫ ʚʠʧʫʩʢʫ ʣʣʷʥʠʭ ʪʢʘʥʠʥ. ʉʘʤ ʧʨʦʮʝʩ 
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ʦʜʝʨʞʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʘʣʴʬʘ ʣʽʥʦʣʝʥʦʚʦʾ ʢʠʩʣʦʪʠ ʦʢʠʩʣʶʚʘʪʠʩʴ 

[1], 51-56% ʷʢʦʾ ʤʽʩʪʠʪʴʩʷ ʫ ʩʢʣʘʜʽ ʣʣʷʥʦʾ ʦʣʽʾ, ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ 

ʥʝʥʘʩʠʯʝʥʠʭ ʟʚ`ʷʟʢʽʚ ʟʜʘʪʥʠʭ ʟʰʠʚʘʪʠʩʴ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʠʩʥʶ ʟ 

ʫʚʦʨʝʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʧʨʦʮʝʩ ʦʜʝʨʞʘʚ ʥʘʟʚʫ 

çʚʠʩʠʭʘʥʥʷè, ʘ ʦʣʽʾ, ʱʦ ʟʜʘʪʥʽ ʜʦ ʚʠʩʠʭʘʥʥʷ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʦʣʽʬʘʤʠè. 

ʐʚʠʜʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʥʘʧʨʷʤʫ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʥʝʥʘʩʠʯʝʥʠʭ ʟʚ`ʷʟʢʽʚ, ʯʠʤ ʾʭ ʙʽʣʴʰʝ ʪʠʤ ʰʚʠʜʰʝ ʧʨʦʭʦʜʠʪʴ ʚʠʩʠʭʘʥʥʷ. ʊʘʢ 

ʣʣʷʥʘ ʦʣʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʽʣʴʢʠ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʜʚʦ- ʽ 

ʪʨʠʥʝʥʘʩʠʯʝʥʠʭ ʩʢʣʘʜʥʠʭ ʝʬʽʨʽʚ, ʱʦ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʴ ʚ ʛʝʨʤʝʪʠʯʥʽʡ ʪʘʨʽ 

ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʦʩʢʽʣʴʢʠ ʥʘʚʽʪʴ ʧʨʠ ʥʝʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ ʟ 

ʜʦʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ, ʤʫʪʥʽʻ ʪʘ ʧʦʢʨʠʚʘʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʝʣʘʩʪʠʯʥʦʶ ʧʣʽʚʢʦʶ. ʊʘʢʦʞ ʧʨʦʮʝʩ ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʜʝ-ʬʘʢʪʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʥʘ ʣʣʷʥʽʡ 

ʦʣʽʾ, ʦʜʥʘʢ ʘʣʴʬʘ ʣʽʥʦʣʝʥʦʚʘ ʢʠʩʣʦʪʘ ʻ ʦʜʥʠʤ ʽʟ ʜʞʝʨʝʣ ʆʤʝʛʘ-3, ʱʦ ʨʦʙʠʪʴ 

ʣʣʷʥʫ ʦʣʽʶ ʮʽʥʥʦʶ, ʷʢ ʭʘʨʯʦʚʫ ʜʦʙʘʚʢʫ [2].  

ʇʨʠʨʦʜʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʧʨʦʮʝʩʦʤ ʪʘ ʧʨʠʨʦʜʥʻ ʧʦʭʦʜʞʝʥʥʷ ʨʦʙʠʪʴ ʣʣʷʥʫ ʦʣʽʶ ʧʨʠʚʘʙʣʠʚʦʶ, 

ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʧʫʩʢʫ ʟʥʘʯʥʦ ʰʠʨʰʦʛʦ ʩʧʝʢʪʨʫ ʧʨʦʜʫʢʮʽʾ ʥʽʞ ʧʦʢʨʠʚʥʽ 

ʧʽʜʣʦʛʦʚʽ ʤʘʪʝʨʽʘʣʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʦʜʥʝ ʽʟ ʟʘʚʜʘʥʴ ʨʦʙʦʪʠ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ ʣʣʷʥʦʾ ʦʣʽʾ ʜʣʷ ʜʨʫʢʫ ʥʘ 3D 

ʧʨʠʥʪʝʨʘʭ. ʏʝʨʝʟ ʥʠʟʴʢʫ ʰʚʠʜʢʽʩʪʴ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʩʘʤ ʧʨʦʮʝʩ ʜʨʫʢʫ ʙʫʜʝ 

ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ ʟʚʠʯʥʦʛʦ FDM ʜʨʫʢʫ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ, 

ʪʝʦʨʝʪʠʯʥʦ ʧʨʦʮʝʩ ʚ ʜʝʯʦʤʫ ʥʘʛʘʜʫʚʘʪʠʤʝ ʜʨʫʢ ʧʣʘʩʪʠʟʦʣʷʤʠ. ʅʘʛʨʽʪʠʡ 

ʤʘʪʝʨʽʘʣ ʧʦʚʠʥʝʥ ʟʙʝʨʽʛʘʪʠʩʴ ʚ ʛʝʨʤʝʪʠʯʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ ʟʘʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʢʦʥʪʘʢʪʫ ʟ ʢʠʩʥʝʤ ʧʦʚʽʪʨʷ, ʟʚʽʜʢʠ ʯʝʨʝʟ ʩʦʧʣʦ ʙʫʜʝ ʬʦʨʤʫʚʘʪʠʩʴ ʚ ʚʘʥʥʦʯʢʫ ʟ 

ʨʽʜʠʥʦʶ ʙʣʠʟʴʢʦʶ ʧʦ ʛʫʩʪʠʥʽ ʜʦ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʥʝ ʟʜʘʪʥʽʡ ʡʦʛʦ ʨʦʟʯʠʥʷʪʠ, 

ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʬʦʨʤʠ ʚʠʨʦʙʫ. ʊʘʢʦʞ ʯʠʤʘʣʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʽʥʝʥʦʛʦ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʡʦʛʦ ʥʘ ʧʘʨʦ-, ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʘʢʠʡ 

ʤʘʪʝʨʽʘʣ ʪʝʦʨʝʪʠʯʥʦ ʤʽʛ ʙʠ ʩʪʘʪʠ ʘʥʘʣʦʛʦʤ ʣʠʩʪʦʚʠʭ ʇʇʋ ʪʘ ʇʇʉ, ʱʦ ʟʘʨʘʟ 

ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ ʪʘ ʫʪʝʧʣʶʶʯʽ ʤʘʪʝʨʽʘʣʠ. 

ɺʠʱʝ ʥʝ ʟʛʘʜʫʚʘʣʠʩʴ, ʱʦ ʣʣʷʥʽʡ ʦʣʽʾ ʧʨʠʪʘʤʘʥʥʽ ʪʘʢʦʞ ʙʘʢʪʝʨʠʮʠʜʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʧʦʷʚʫ ʛʨʠʙʢʽʚ ʪʘ ʧʣʽʩʥʷʚʠ ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʽʚ 

ʽʟ ʥʝʾ [3], ʷʢʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʻ ʯʘʩʪʠʤʠ ʩʫʩʽʜʘʤʠ ʇʇʋ ʧʣʠʪ, ʨʦʟʤʽʱʝʥʠʭ ʚ 

ʧʦʢʨʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʧʦʤʽʞ ʩʪʨʦʧʠʣ, ʘ ʦʩʦʙʣʠʚʦ ʟ ʜʦʧʫʱʝʥʥʷʤ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʦʤʠʣʦʢ, ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʠʭ, ʜʝ ʧʽʜ ʰʘʨʦʤ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʟʘ 

ʨʘʭʫʥʦʢ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʛʨʠʙʢʦʚʠʭ ʢʦʣʦʥʽʡ. ɿʥʦʚʫ ʞ ʪʘʢʠ ʦʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ ʙʫʜʫʪʴ ʧʦʣʷʛʘʪʠ ʫ ʥʠʟʴʢʽʡ 

ʰʚʠʜʢʦʩʪʽ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʪʚʝʨʜʽʥʥʷʤ ʇʇʋ ʚ ʧʨʦʮʝʩʽ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʦʙʪʦ, ʬʘʢʪʠʯʥʦ ʚ ʮʠʭ ʪʘ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʙʦʪʠ 

ʙʫʜʝ, ʦʢʨʽʤ ʧʽʜʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʨʦʙʢʠ, ʙʫʜʝ ʧʦʰʫʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʝʡ ʪʘ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʥʘʜ ʰʚʠʜʢʽʩʪʶ 

ʧʨʦʭʦʜʞʝʥʥʷ ʨʝʘʢʮʽʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʰʫʢ ʤʦʞʣʠʚʦʩʪʝʡ ʾʾ 

ʧʨʠʩʢʦʨʝʥʥʷ. ɸ ʪʘʢʦʞ ʧʝʨʝʚʽʨʢʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʪʘ 
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ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʨʘʟʢʽʚ ʙʽʦʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʥʘ ʦʩʥʦʚʽ 

ʣʣʷʥʦʾ ʦʣʽʾ ʦʜʝʨʞʘʥʠʭ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ. 
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ʋɼʂ 678.456.93.76                   
ʄɽʊʆɼʀ ɺʊʆʈʀʅʅʆɰ ʇɽʈɽʈʆɹʂʀ ɹɯʆʈʆɿʂʃɸɼʅʀʍ 

ʇʆʃɯʄɽʈʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 
ʉɸɺʏɽʅʂʆ ɹ.ʄ., ʉɸɺʏʋʂ ɹ.ʇ., ɹɸʐʃʆɺʂɸ ɾ.ɸ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ  
 

ʋ ʥʘʰ ʯʘʩ ʟʨʦʩʪʘʻ ʚʘʞʣʠʚʽʩʪʴ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʘʤʽʥʠ 
ʽʩʥʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʥʽ ʥʘʬʪʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʾʭ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 
ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʑʦʨʦʢʫ ʚʠʨʦʙʣʷʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 140 ʤʽʣʴʡʦʥʽʚ ʪʦʥ 
ʧʦʣʽʤʝʨʽʚ, ʦʩʢʽʣʴʢʠ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʩʪʘʙʽʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʨʘʜʠʮʽʡʥʽ 
ʧʦʣʽʤʝʨʠ ʻ ʯʫʜʦʚʠʤ ʽ ʜʝʰʝʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
ɿʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʧʥʠʭ 
ʨʝʯʦʚʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʻ 
ʪʝ, ʱʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʚʽʜʭʦʜʽʚ ʮʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ 
ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʇʦʣʽʤʝʨʠ ʥʘ ʦʩʥʦʚʽ ʧʦʭʽʜʥʠʭ ʥʘʬʪʠ ʟʘʟʚʠʯʘʡ 
ʥʝʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ ʜʝʛʨʘʜʘʮʽʾ, ʥʘʢʦʧʠʯʫʶʯʠʩʴ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʪʘ ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʱʦ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʪʘ ʤʽʢʨʦʧʣʘʩʪʠʢʫ ʽ, ʷʢ 
ʥʘʩʣʽʜʦʢ, ʟʘʚʜʘʻ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, 
ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʤʘʶʪʴ ʪʘʢʽ ʩʘʤʽ ʤʝʭʘʥʽʯʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ ʽ ʟʚʠʯʘʡʥʽ ʧʦʣʽʤʝʨʠ, ʘʣʝ ʧʦʚʥʽʩʪʶ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʧʽʩʣʷ 
ʧʝʚʥʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʇʨʦʙʣʝʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 
ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʙʽʦʨʦʟʢʣʘʜʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʪʘ ʧʦʣʽʤʝʨʽʚ 
ʥʘ ʙʽʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʙʽʦʨʦʟʢʣʘʜʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʻ 
PLA ʪʘ PBAT.  

PLA ï ʮʝ ʧʦʣʽʤʝʨʠʟʦʚʘʥʘ ʤʦʣʦʯʥʘ ʢʠʩʣʦʪʘ, ʧʦʣʽʤʝʨ ʦʪʨʠʤʘʥʠʡ 
ʧʦʚʥʽʩʪʶ ʥʘ ʨʦʩʣʠʥʥʽʡ ʦʩʥʦʚʽ. PLA ʚʽʜʦʤʠʡ ʟ 1930-ʭ ʨʦʢʽʚ ʽ ʦʪʨʠʤʘʚ ʙʽʣʴʰʠʡ 
ʽʥʪʝʨʝʩ ʫ 1970-ʭ ʨʦʢʘʭ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʬʝʨʘʤ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
ʊʠʤ ʥʝ ʤʝʥʰ, ʡʦʛʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ ʪʘʢʽ ʜʦʙʨʽ, ʷʢ ʫ ʪʨʘʜʠʮʽʡʥʠʭ 
ʧʦʣʽʤʝʨʽʚ, ʪʘʢʠʭ ʷʢ ʧʦʣʽʦʣʝʬʽʥʠ, ʥʘʧʨʠʢʣʘʜ ʧʦʣʽʧʨʦʧʽʣʝʥ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. 

PBAT (ʧʦʣʽʙʫʪʠʣʝʥʘʜʠʧʘʪʪʝʨʝʬʪʘʣʘʪ) - ʮʝ ʩʠʥʪʝʪʠʯʥʠʡ ʘʣʽʬʘʪʠʯʥʦ- 
ʘʨʦʤʘʪʠʯʥʠʡ ʩʧʽʚʧʦʣʽʝʩʪʝʨ ʽʟ ʯʫʜʦʚʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ ʚʽʥ 
ʚʦʣʦʜʽʻ ʥʠʞʯʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ, ʥʽʞ PLA. 

ʍʦʯʘ ʦʙʠʜʚʘ ʚʢʘʟʘʥʽ ʚʠʱʝ ʙʽʦʧʣʘʩʪʠʢʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʱʝʧʣʝʥʽ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʘ ʟʥʦʚʫ ʩʪʘʪʠ ʯʘʩʪʠʥʦʶ ʧʨʠʨʦʜʥʦʛʦ ʩʚʽʪʫ ʟʘ ʢʦʨʦʪʢʠʡ 
ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʧʣʘʩʪʠʢ ʟʙʠʨʘʶʪʴ 
ʽ ʢʦʤʧʦʩʪʫʶʪʴ ʫ ʨʝʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ 
ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ð ʘ ʪʘʢʠʭ ʥʝʙʘʛʘʪʦ.  

ɹʽʦʧʦʣʽʤʝʨʠ ʻ ʜʦʩʠʪʴ ʯʠʩʪʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ, ʚʦʣʦʜʽʶʪʴ ʟʘʜʦʚʽʣʴʥʠʤʠ 
ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ, ʦʩʢʽʣʴʢʠ 
ʨʦʟʢʣʘʜ ʪʘʢʠʭ ʧʦʣʽʤʝʨʽʚ ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ (ʢʦʤʧʦʩʪʫʚʘʥʥʷ) 
ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʘ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ ʥʘʨʘʟʽ ʻ ʜʦʨʦʛʠʤ ʪʘ ʥʝ 
ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ. ɿʦʢʨʝʤʘ ʚ ʋʢʨʘʾʥʽ, ʚʽʜʭʦʜʠ ʙʽʦʧʦʣʽʤʝʨʽʚ 
ʯʘʩʪʦ ʟʤʽʰʫʶʪʴʩʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ ʟʚʘʣʠʱʘʭ ʪʘ ʙʽʣʴʰʝ 
ʥʝ ʻ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʢʨʽʤ 
ʮʴʦʛʦ, ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʟ ʙʽʦʧʦʣʽʤʝʨʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʪʘ 
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ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʽʜʭʦʜʠ, ʷʢʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝ 
ʨʝʮʠʢʣʽʟʫʶʪʴʩʷ.  

ʊʘʢʦʞ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʨʦʙʠ ʟ ʙʽʦʨʦʟʢʣʘʜʥʠʭ ʧʦʣʽʤʝʨʽʚ ʤʽʩʪʷʪʴ 
ʜʦʤʽʰʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʨʦʤʠʚʢʠ 
ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʩʚʽʜʦʤʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʙʽʦʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʥʝʚʝʣʠʢʠʤʠ 
ʢʽʣʴʢʦʩʪʷʤʠ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʟʘʟʚʠʯʘʡ ʧʦʣʽʦʣʝʬʽʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚ 
ʋʢʨʘʾʥʽ ʜʝʷʢʽ ʚʠʨʦʙʥʠʢʠ, ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʢʝʪʽʚ ʟ PBAT ʜʦʜʘʶʪʴ ʢʨʝʡʜʦʚʽ 
ʢʦʥʮʝʥʪʨʘʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʣʽʥʽʡʥʦʛʦ ʧʦʣʽʝʪʠʣʝʥʫ ʘʙʦ ʯʠʩʪʠʡ 
ʣʽʥʽʡʥʠʡ ʧʦʣʽʝʪʠʣʝʥ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʧʝʨʝʨʦʙʢʠ ʪʘ 
ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ.  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʮʠʢʣʽʯʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ 
ʰʣ̫ ʭʦʤ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʙʽʦʧʦʣʽʤʝʨʽʚ, ʥʽʞ ʾʭ 
ʟʘʭʦʨʦʥʝʥʥʷ ʪʘ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʻ ʨʝʮʠʢʣʽʥʛ.  

ʊʘʢʦʞ ʜʘʥʠʡ ʤʝʪʦʜ ʩʧʨʠʷʻ ʝʢʦʥʦʤʽʾ ʨʝʩʫʨʩʽʚ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 
1000 ʢʛ ʧʝʨʚʠʥʥʦʛʦ ʧʦʣʽʤʝʨʫ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ ʙʣʠʟʴʢʦ 1200 ʢʛ ʥʘʬʪʠ. 
ɺʠʨʦʙʥʠʮʪʚʦ ʧʝʨʚʠʥʥʠʭ ʙʽʦʧʦʣʽʤʝʨʽʚ ʻ ʱʝ ʙʽʣʴʰ ʟʘʪʨʘʪʥʠʤ, ʧʦʚʥʠʡ ʮʠʢʣ 
ʚʠʨʦʙʥʠʮʪʚʘ 1000 ʢʛ ʧʝʨʚʠʥʥʦʛʦ ʙʽʦʧʦʣʽʤʝʨʫ ʚʠʤʘʛʘʻ ʙʣʠʟʴʢʦ 1500 ʢʛ ʥʘʬʪʠ. 
ʋ ʩʚʦʶ ʯʝʨʛʫ, ʜʣʷ ʨʝʮʠʢʣʽʥʛʫ 1000 ʢʛ ʚʪʦʨʠʥʥʦʛʦ ʧʦʣʽʤʝʨʫ (ʪʨʘʜʠʮʽʡʥʦʛʦ ʯʠ 
ʙʽʦʧʦʣʽʤʝʨʫ) ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ ʙʣʠʟʴʢʦ 200 ʢʛ ʥʘʬʪʠ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʝʥʝʨʛʽʾ, ʱʦ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʩʽʭ ʧʨʦʮʝʩʽʚ (ʜʨʦʙʣʝʥʥʷ, ʤʠʡʢʘ, ʛʨʘʥʫʣʷʮʽʷ) [1]. 

ʆʜʥʘʢ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʜʩʫʪʥʷ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʪʝʭʥʦʣʦʛʽʷ 
ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʧʦʣʽʤʝʨʽʚ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ 
ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʧʦʣʽʤʝʨʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʦʩʪʽʡʥʦʾ 
ʨʦʟʨʦʙʢʠ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʭʽʤʽʯʥʘ ʪʘ ʤʝʭʘʥʽʯʥʘ ʚʪʦʨʠʥʥʽ 
ʧʝʨʝʨʦʙʢʠ. ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʻ ʤʝʭʘʥʽʯʥʠʡ ʨʝʮʠʢʣʽʥʛ ʙʽʦʧʦʣʽʤʝʨʽʚ, 
ʦʜʥʘʢ ʦʩʥʦʚʥʦʶ ʡʦʛʦ ʧʨʦʙʣʝʤʦʶ, ʟʦʢʨʝʤʘ ʜʣʷ ʨʝʮʠʢʣʽʥʛʫ PBAT, ʻ ʪʝ, ʱʦ 
ʙʽʦʨʦʟʢʣʘʜʥʽ ʧʦʣʽʤʝʨʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʥʘʧʦʚʥʝʥʠʤʠ ʢʨʦʭʤʘʣʝʤ (ʚ 
ʩʝʨʝʜʥʴʦʤʫ 20-30%), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʛʠ ʽ 
ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʧʝʨʝʨʦʙʢʫ [2]. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ ʙʽʦʧʣʘʩʪʠʢʽʚ ʧʝʨʝʙʫʚʘʻ 
ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʟʥʘʻ ʧʦʩʪʽʡʥʠʭ ʟʤʽʥ.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʪʦʨʠʥʥʠʭ 
ʙʽʦʧʦʣʽʤʝʨʽʚ ʪʘ ʚʧʣʠʚ ʨʝʮʠʢʣʽʥʛʫ ʥʘ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ, ʨʝʦʣʦʛʽʯʥʽ ʪʘ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʻ ʤʘʣʦʜʦʩʣʽʜʞʝʥʠʤʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ 
ʨʘʥʽʰʝ ʥʝ ʙʫʣʦ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 
ʙʽʦʧʦʣʽʤʝʨʽʚ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʦʮʝʩʫ ʨʝʮʠʢʣʽʥʛʫ. ɺʥʘʩʣʽʜʦʢ ʧʦʧʫʣʷʨʠʟʘʮʽʾ 
ʚʠʨʦʙʽʚ ʟ ʙʽʦʧʣʘʩʪʠʢʽʚ ʪʘ ʟʘʤʽʥʠ ʥʠʤʠ ʚʠʨʦʙʽʚ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʣʽʤʝʨʽʚ, 
ʧʨʦʙʣʝʤʘ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʧʦʣʽʤʝʨʽʚ ʙʫʜʝ ʧʨʦʜʦʚʞʫʚʘʪʠ 
ʟʘʛʦʩʪʨʶʚʘʪʠʩʴ.  ɺʪʦʨʠʥʥʘ ʧʝʨʝʨʦʙʢʘ ʙʽʦʧʦʣʽʤʝʨʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ 
ʜʦʮʽʣʴʥʦʶ, ʦʩʦʙʣʠʚʦ ʚ ʨʝʘʣʽʷʭ ʋʢʨʘʾʥʠ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʦʛʦ 
ʢʦʤʧʦʩʪʫʚʘʥʥʷ. ʊʘʢʦʞ, ʚʘʨʪʽʩʪʴ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʙʽʦʧʦʣʽʤʝʨʽʚ 
(PLA ʪʘ PBAT) ʻ ʟʥʘʯʥʦ ʚʠʱʦʶ, ʥʽʞ ʚʘʨʪʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʱʦ 
ʨʦʙʠʪʴ ʾʭ ʚʪʦʨʠʥʥʫ ʧʝʨʝʨʦʙʢʫ ʱʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. 
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ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʪʨʘʪʝʛʽʾ ʝʢʦʣʦʛʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʣʝʛʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ  ̒ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʽ ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʪʘ ʦʭʦʨʦʥʦʶ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɹʽʣʴʰʽʩʪʴ ʪʦʚʘʨʽʚ, ʚʠʨʦʙʣʝʥʠʭ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ, ʤʘʶʪʴ ʝʢʦʣʦʛʽʯʥʦ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ 

ʜʦʚʢʽʣʣʷ [1]. ɽʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚ ʣʝʛʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʥʝʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʧʦʛʽʨʰʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʽ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɿʘ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʦʚʘʨʠ ʧʦʜʽʣʷʶʪʴ ʥʘ [2]: 

- ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ (ʪʦʚʘʨʠ, ʟʘʛʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʷʢʠʭ 

ʧʝʨʝʚʠʱʫʻ ʘʩʠʤʽʣʷʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʨʦʙʢʠ, ʚʠʨʦʙʥʠʮʪʚʘ, ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ); 

- ʝʢʦʣʦʛʽʯʥʦ ʧʨʠʡʥʷʪʥʽ (ʪʦʚʘʨʠ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʝʢʦʣʦʛʽʯʥʦ ʨʫʡʥʽʚʥʽ 

ʟʤʽʥʠ ʚ ʤʝʞʘʭ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʩʧʦʞʠʚʘʥʥʽ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ); 

- ʝʢʦʣʦʛʽʯʥʦ ʥʝʡʪʨʘʣʴʥʽ (ʪʦʚʘʨʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʷʢʠʭ ʥʝ 

ʰʢʦʜʠʪʴ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ); 

- ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʷʤʦʚʘʥʽ (ʪʦʚʘʨʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʷʢʠʭ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʨʠʷʪʣʠʚʠʭ ʟʤʽʥ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʘʙʦ ʥʝ ʟʘʚʜʘʻ 

ʰʢʦʜʠ ʢʦʤʧʦʥʝʥʪʘʤ ʙʽʦʩʬʝʨʠ). 

ɿʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ çʅʘʩʪʘʥʦʚʠ ʱʦʜʦ ʚʥʝʩʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ʥʘ ʧʨʦʜʫʢʮʽʶè [3], ʙʝʟʧʝʯʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ  

ʮʝ ʩʠʩʪʝʤʘ ʩʧʦʞʠʚʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ 

ʨʠʟʠʢʫ ʟʘʧʦʜʽʷʥʥʷ ʰʢʦʜʠ ʟʜʦʨʦʚ'ʶ ʣʶʜʠʥʠ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʞʠʪʪʻʚʠʡ ʮʠʢʣ 

ʧʨʦʜʫʢʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʢʦʶ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʚ ʷʢʠʭ ʩʪʘʥ 

ʧʨʦʜʫʢʮʽʾ ʧʦʩʣʽʜʦʚʥʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʝʪʘʧʫ ʦʪʨʠʤʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ (ʩʠʨʦʚʠʥʠ) ʜʦ ʢʽʥʮʝʚʦʛʦ ʝʪʘʧʫ   ʫʪʠʣʽʟʘʮʽʾ.  

ʂʦʞʝʥ ʝʪʘʧ ʻ ʯʘʩʪʠʥʦʶ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ ʽ ʚʠʟʥʘʯʘʻ ʧʝʚʥʠʡ ʩʪʘʥ 

ʜʘʥʦʛʦ ʪʦʚʘʨʫ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʫʚʘʥʠʭ ʟʘʚʜʘʥʴ ʽ ʾʭ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ [4]. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʞʥʘ ʩʪʘʜʽʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʪʫ ʤʦʞʝ ʙʽʣʴʰʦʶ ʯʠ 

ʤʝʥʰʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʪʠ ʥʘ ʜʦʚʢʽʣʣʷ, ʚ ʷʢʦʤʫ ʚʠʨʦʙʣʷʻʪʴʩʷ, ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ 

ʪʘ ʫʪʠʣʽʟʫʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠʡ ʧʨʦʜʫʢʪ.   

ɿ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʠʩʥʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ, ʨʫʡʥʫʚʘʥʥʷ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʦʜʠ 

ʪʘ ˇʨʫʥʪʫ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ . 

ʗʢʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʥʘʪʫʨʘʣʴʥʦʾ ʰʢʽʨʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʢʣʘʜʥʦʾ 

ʪʝʭʥʽʯʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʪʘ ʦʧʝʨʘʮʽʡ. ʇʝʨʝʨʦʙʢʘ ʟʘʩʥʦʚʘʥʘ 

ʥʘ ʩʝʨʽʾ ʙʝʟʧʝʨʝʨʚʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙʨʦʙʦʢ ʰʢʽʨʷʥʦʾ ʩʠʨʦʚʠʥʠ. ʇʨʠ ʮʴʦʤʫ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʭʽʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʥʝ ʟʘʚʞʜʠ ʻ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʣʶʜʠʥʠ, ʘʣʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʥʘʪʫʨʘʣʴʥʦʾ ʰʢʽʨʠ [5]. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ 

ʤʝʪʦʜʠ ʟʘʤʽʥʠ (ʯʘʩʪʢʦʚʦʾ ʟʘʤʽʥʠ) ʧʝʚʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ 

ʪʘ ʤʝʥʰ ʪʦʢʩʠʯʥʠʤʠ, ʘʣʝ ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʟʙʝʨʝʞʝʥʥʷʤ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʫʙʣʝʥʥʷ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ 

ʟʘʤʽʥʶʶʪʴ ʜʦʩʠʪʴ ʪʦʢʩʠʯʥʠʡ ʭʨʦʤʦʚʠʡ ʜʫʙʠʪʝʣʴ ʽʥʰʠʤʠ ʜʫʙʠʣʴʥʠʤʠ 

ʩʧʦʣʫʢʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʙʦ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʧʨʦʚʘʜʞʫʶʪʴ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʚʽʜʭʦʜʽʚ ʽ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʠʩʪʝʤʘʪʠʯʥʝ ʩʢʦʨʦʯʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʰʣʷʭʦʤ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ 

ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʦʱʘʜʣʠʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʰʢʽʨʷʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘʢʦʞ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʠʟʢʫ ʪʝʭʥʽʯʥʠʭ 

ʨʽʰʝʥʴ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʤʽʥʘ 

ʯʘʩʪʠʥʠ ʘʙʦ ʚʩʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʚʠʨʦʙʥʠʯʽʡ ʣʽʥʽʾ ʥʘ ʩʫʯʘʩʥʝ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ [6]. 

ʆʪʞʝ, ʧʠʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʪʫʨʘʣʴʥʠʭ ʰʢʽʨ 

ʦʟʥʘʯʘʻ ʤʽʥʽʤʽʟʘʮʽʶ ʨʠʟʠʢʽʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʶʜʠʥʫ ʪʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʦʚʘʨʫ. ɽʢʦʣʦʛʽʯʥʽʩʪʴ ʤʦʞʝ 

ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʧʦʛʣʠʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, 

ʟʥʠʞʝʥʥʷʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʟʘʤʽʥʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʫʧʝʥʷ ʾʭ ʚʽʜʧʨʘʮʶʚʘʥʥʷ. 
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ʈɽʉʋʈʉʆɿɹɽʈɯɻɸʖʏʀʁ ʉʇʆʉɯɹ ʆʊʈʀʄɸʅʅʗ ʊɽʂʉʊʀʃʔʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ ɿ ɸʅʊʀʄɯʂʈʆɹʅʀʄʀ ɺʃɸʉʊʀɺʆʉʊʗʄʀ 

ʄɸʈʊʀʈʆʉʗʅ ɯ.ɸ.1, ʇɸʍʆʃʖʂ ʆ.ɺ.2 

1ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 
2ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʴʦʛʦʜʥʽ ʪʨʠʚʘʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʽʰʝʥʴ ʱʦʜʦ 

ʩʧʦʩʦʙʽʚ ʥʘʜʘʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʨʦʜʥʽʤ ʪʝʢʩʪʠʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʘʤ, ʦʜʥʘʢ ʮʝ ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʟ ʮʠʭ 

ʚʠʜʽʚ ʦʙʨʦʙʣʝʥʥʷ ʥʝ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʝʬʝʢʪʫ, ʽ 

ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʪʨʘʯʘʶʪʴʩʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʽʩʥʫʶʯʽ ʨʦʟʨʦʙʢʠ, ʽ ʚʨʘʭʦʚʫʶʯʠ ʤʽʥʣʠʚʫ ʟʘʛʘʣʴʥʦ-ʙʽʦʣʦʛʽʯʥʫ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʚʠʜʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʩʪʽʡʢʽ ʜʦ ʙʽʣʴʰʦʩʪʽ ʙʽʦʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʤʽʥʶʶʪʴʩʷ ʪʘʢʦʞ ʰʣʷʭʠ, ʩʧʦʩʦʙʠ 

ʧʝʨʝʜʘʯʽ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [1]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʝʨʝʜ 

ʥʘʫʢʦʚʮʷʤʠ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʧʦʰʫʢʫ ʥʦʚʠʭ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʧʦʩʦʙʽʚ ʥʘʜʘʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʠʚʘʣʦʾ ʜʽʾ. ɺʨʘʭʦʚʫʶʯʠ 

ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʜʦʩʣʽʜʠʪʠ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʥʦʚʦʛʦ ʙʽʦʮʠʜʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʣʽʘʪʫ (ɽʊʉ) ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʡʦʛʦ ʜʽʻʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʫʤʦʚ ʨʝʮʝʧʪʫʨʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʙʨʦʙʣʷʥʥʷ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʪʢʘʥʠʥ [2].  

ɹʽʦʮʠʜʥʠʡ ʧʨʝʧʘʨʘʪ ʻ ʙʣʠʟʴʢʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʘʥʘʣʦʛʦʤ ʧʨʠʨʦʜʥʴʦʛʦ 

ʬʽʪʦʥʮʠʜʫ ï ʯʘʩʥʠʢʫ Allium sativum. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʦʙʨʘʥʘ 

ʯʠʩʪʦʙʘʚʦʚʥʷʥʘ ʪʢʘʥʠʥʘ ʊʄ çToctals Fabricsè (ʅʽʜʝʨʣʘʥʜʠ) ʟ ʧʦʚʝʨʭʥʝʚʦʶ 

ʛʫʩʪʠʥʦʶ 245 ʛ/ʤ2, ʩʘʨʞʝʚʦʛʦ ʧʝʨʝʧʣʝʪʝʥʥʷ, ʧʦʬʘʨʙʦʚʘʥʝ ʧʨʷʤʦʶ ʬʘʨʙʦʶ 

ʤʘʨʢʠ  Indosol ï ʦʨʘʥʞ. ɺʠʙʽʨ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʢʣʘʜʫ ʪʢʘʥʠʥʠ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, 

ʱʦ ʥʘʪʫʨʘʣʴʥʽ ʪʢʘʥʠʥʠ ʙʽʣʴʰ ʧʽʜʜʘʶʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷʤ ʽ ʜʣʷ ʧʦʰʠʪʪʷ 

ʩʧʝʮʦʜʷʛʫ ʯʠʩʪʦʙʘʚʦʚʥʷʥʘ ʪʢʘʥʠʥʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʧʫʣʷʨʥʽʩʪʶ ʟʘʚʜʷʢʠ 

ʥʘʪʫʨʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʣʠ ʚʟʷʪʽ ʪʘʢʽ ʢʫʣʴʪʫʨʠ ʛʨʠʙʽʚ Trihoderma viride 

Pers. ex S.F. Gray, Aspergillus niger van Tieghem, Penicillium funiculosum Thom, 

Paecilomyces variotii Bainier, Chaetomium globosum Kunze,  ʷʢʽ ʤʘʶʪʴ 

ʨʫʡʥʽʚʥʠʡ ʚʧʣʠʚ ʥʘ ʪʝʢʩʪʠʣʴʥʽ ʚʠʨʦʙʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʱʦʜʦ ʯʫʪʣʠʚʦʩʪʽ ʛʨʠʙʽʚ ʜʦ ɽʊʉ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʤʽʥʽʤʘʣʴʥʦ-ʜʽʻʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʝʧʘʨʘʪʫ ʩʪʘʥʦʚʠʪʴ 

0,05%.  ɸʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʘʥʽ ʯʝʨʝʟ ʧʨʦʩʦʯʝʥʥʷ ʪʢʘʥʠʥ, 

ʦʩʢʽʣʴʢʠ ʮʝʡ ʩʧʦʩʽʙ ʻ ʝʢʦʥʦʤʽʯʥʠʤ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʊʝʨʤʦʦʙʨʦʙʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 50 ʜʦ 70Áʉ, ʦʩʢʽʣʴʢʠ 

ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʥʝ ʨʫʡʥʫʶʪʴ ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ 

ʚʦʣʦʢʦʥ, ʘ ʩʘʤʽ ʙʽʦʮʠʜʠ ʥʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʨʘʟʢʠ ʪʢʘʥʠʥ 

ʧʨʦʩʦʯʫʚʘʣʠ ʧʨʠʛʦʪʦʚʣʝʥʠʤ ʩʧʠʨʪʦʚʦ-ʚʦʜʥʠʤ  (60%/40%) ʨʦʟʯʠʥʦʤ ɽʊʉ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,05% ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (18-20ÁC) ʽ ʚʽʜʥʦʩʥʽʡ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 63-65% ʧʨʦʪʷʛʦʤ 1-2 ʭʚ. [1,3]. ʇʦʪʽʤ ʟʨʘʟʢʠ ʚʽʜʞʠʤʘʣʠʩʴ ʥʘ 

ʧʣʶʩʦʚʮʽ ʽ ʚʠʩʫʰʫʚʘʣʠʩʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 50-70ÁC ʧʨʦʪʷʛʦʤ 5-7 ʭʚ.  
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ɺʽʜʦʤʦ, ʱʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʪʢʘʥʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʜʽʾ ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʪʘʢʦʞ ʜʦ ʟʥʠʞʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʧʝʮʦʜʷʛʫ, ʪʦʤʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ 

ʥʘʜʘʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʦ 

ʧʨʠʡʥʷʪʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʨʦʟʨʠʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 1 
 

ʊʘʙʣʠʮʷ 1 - ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʨʦʟʨʠʚʘʣʴʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 100 % ʙʘʚʦʚʥʠ, ʦʙʨʦʙʣʝʥʦʾ ɽʊʉ, ʄʊʉ ʪʘ ɸʊʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʨʦʙʢʠ, ÁC ɼʦ ʦʙʨʦʙʢʠ ʂʦʥʮʝʥʪʨʘʮʽʷ ʧʨʝʧʘʨʘʪʽʚ, % 

0,05 0,1 0,5 

ʈʦʟʨʠʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʛʩ 

50  

74,5 
74,5 75,7 75,9 

60 74,6 76,1 76,1 

70 74,5 76,4 76,7 
ʇʨʠʤʽʪʢʘ. ɻʘʨʘʥʪʽʡʥʘ ʧʦʭʠʙʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ (mc) ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʤʝʞʘʭ 0,5 %.  

ɿ ʪʘʙʣʠʮʽ 1 ʚʠʜʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʠʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘʙʣʠʮʽ 1, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʜʣʷ ɽʊʉ ʦʧʪʠʤʘʣʴʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʦʙʨʦʙʢʠ ʻ 70ÁC,  ʧʨʠ ʷʢʽʡ ʧʦʢʘʟʥʠʢ ʨʦʟʨʠʚʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʤʘʢʩʠʤʘʣʴʥʠʤ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 2,2 ʢʛʩ (2,95%) [4] ɸʣʝ, 

ʚʨʘʭʦʚʫʶʯʠ ʟʥʘʯʠʤʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʛʨʝʩʽʾ, ʪʘʢʦʞ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʦʙʨʦʙʢʠ ʚ ʤʝʞʘʭ 50-70ÁC ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ ʙʘʚʦʚʥʷʥʦʾ ʪʢʘʥʠʥʠ, ʪʦʤʫ ʪʝʨʤʦʦʙʨʦʙʢʫ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 50ÁC, ʱʦ ʻ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʤ ʪʘ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʪʨʠʤʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʶ ʽ ʤʘʻ ʥʠʟʴʢʫ ʧʝʨʝʚʘʛ,: 

¶ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʟʫʩʠʣʴ ʟ ʙʦʢʫ ʧʽʜʧʨʠʻʤʩʪʚ 

ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʩʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʥʝʦʙʭʽʜʥʦ, ʥʘʷʚʥʠʡ 

ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʣʽʥʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʟʤʽʥʶʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʫ ʣʽʥʽʶ ʪʘ ʝʪʘʧʠ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʦʩʢʽʣʴʢʠ ʪʢʘʥʠʥʘ ʦʙʨʦʙʣʷʻʪʴʩʷ ʚʞʝ ʚ ʛʦʪʦʚʦʤʫ ʚʠʛʣʷʜʽ, ʧʨʦʮʝʩ ʤʦʞʥʘ 

ʟʜʽʡʩʥʠʪʠ ʷʢ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʪʘʢ ʽ ʧʽʩʣʷ ʧʦʰʠʪʪʷ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ; 

¶ ʥʠʟʴʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʪʝʨʤʦʦʙʨʦʙʢʠ ʻ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʦʶ; 

¶ ʫʤʦʚʠ ʪʘ ʨʝʞʠʤʠ ʦʙʨʦʙʢʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʩʪʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʪʘʢʦʞ ʥʝ ʧʦʛʽʨʰʫʶʪʴ ʤʽʢʨʦʩʪʨʫʢʪʫʨʫ ʚʦʣʦʢʦʥ, ʙʽʣʴʰ ʪʦʛʦ, ʜʦʟʚʦʣʷʶʪʴ 

ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢ ʨʦʟʨʠʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 2,95% 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʪʨʠʤʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ 

ʟ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʘ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʦʶ.  
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ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

Innovative Technologies in the Food Industry 

ʋɼʂ 394.1:641.3    
ʈʆʃʔ ɯʅʊɽʈʂʋʃʔʊʋʈʅʀʍ ʊʈɸɼʀʎɯʁ ʋ ʍɸʈʏʋɺɸʅʅɯ 

ʉʇʆɾʀɺɸʏɯɺ 
ʆ.ʉ. ɹʃɸɻʀʁ, ʅ.ɺ. ɻʈʀɻʆʈɽʅʂʆ, ʆ.ɯ. ʂʋʈʀʃʆ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʯʦʚʠʭ ʪʨʘʜʠʮʽʡ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʩʪʘʶʪʴ 
ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʝ ʩʪʠʢʘʻʪʴʩʷ ʟʽ 
ʟʨʦʩʪʘʶʯʠʤ ʨʽʚʥʝʤ ʤʽʛʨʘʮʽʾ. ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʮʷ ʪʝʤʘ ʥʘʙʫʚʘʻ 
ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʭʘʨʯʦʚʽ ʟʚʠʯʢʠ ʽ ʪʨʘʜʠʮʽʾ ʤʘʶʪʴ ʚʝʣʠʢʠʡ 
ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʪʘ ʜʦʙʨʦʙʫʪ ʣʶʜʝʡ. ʊʘʢ, ʨʽʟʥʽ ʨʝʛʽʦʥʠ ʩʚʽʪʫ ʤʘʶʪʴ ʩʚʦʾ 
ʫʥʽʢʘʣʴʥʽ ʭʘʨʯʦʚʽ ʪʨʘʜʠʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚ'ʷ ʪʘ ʜʦʚʛʦʣʽʪʪʷ 
ʥʘʩʝʣʝʥʥʷ. ɺʠʚʯʝʥʥʷ ʽʥʪʝʨʢʫʣʴʪʫʨʥʠʭ ʪʨʘʜʠʮʽʡ ʫ ʭʘʨʯʫʚʘʥʥʽ ʥʘʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 
ʚʧʣʠʚʫ ʥʘ ʧʦʧʫʣʷʮʽʶ. 

ʄʝʪʦʶ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʨʢʫʣʴʪʫʨʥʠʭ ʪʨʘʜʠʮʽʡ ʫ ʭʘʨʯʫʚʘʥʥʽ 
ʩʧʦʞʠʚʘʯʽʚ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ, ʟʦʢʨʝʤʘ, ʥʘ ʦʩʥʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʽ ʟʜʦʨʦʚʦʛʦ 
ʭʘʨʯʫʚʘʥʥʷ (ʧʽʨʘʤʽʜʠ ʭʘʨʯʫʚʘʥʥʷ), ʷʢʽ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ 
ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʟ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ.  

ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ (ɺʆʆɿ) 
ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟʽ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ, 
ʪʘʢʠʭ ʷʢ ɸʬʨʠʢʘ, ɸʤʝʨʠʢʘ, ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʘ ɸʟʽʷ, ɭʚʨʦʧʘ, ʉʭʽʜʥʝ 
ʉʝʨʝʜʟʝʤʥʦʤʦʨ'ʷ ʪʘ ɿʘʭʽʜʥʠʡ ʊʠʭʠʡ ʦʢʝʘʥ. 

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʢʨʘʾʥ ɸʬʨʠʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʩʫʩʧʽʣʴʩʪʚʦ 
ʟʜʝʙʽʣʴʰʦʛʦ ʩʪʨʘʞʜʘʻ ʚʽʜ ʛʦʣʦʜʫ ʪʘ ʨʽʟʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 
ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʜʝʬʽʮʠʪʠ ʥʫʪʨʽʻʥʪʽʚ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʻ ʭʘʨʯʫʚʘʥʥʷ ʪʘ 
ʟʥʠʞʝʥʠʡ ʽʤʫʥʽʪʝʪ. ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʧʽʨʘʤʽʜʘ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʚ ɸʬʨʠʮʽ 
ʚʢʣʶʯʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʨʫʢʪʽʚ, ʦʚʦʯʽʚ ʪʘ ʟʝʨʥʦʚʠʭ. ʄ'ʷʩʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʫ 
ʧʦʤʽʨʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʘ ʟʜʦʨʦʚʽ ʞʠʨʠ ʧʦʭʦʜʷʪʴ ʚʽʜ ʨʦʩʣʠʥʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ 
ʷʢ ʦʣʠʚʢʦʚʘ ʦʣʽʷ ʪʘ ʛʦʨʽʭʠ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʙʽʣʢʘ ʻ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ, ʪʘʢʽ 
ʷʢ ʩʦʷ ʪʘ ʘʨʘʭʽʩ. ɺʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʠʙʠ ʻ 
ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʽʚ ɸʬʨʠʢʠ. ʂʨʽʤ ʪʦʛʦ, ʧʽʨʘʤʽʜʘ ʧʽʜʢʨʝʩʣʶʻ 
ʚʘʞʣʠʚʽʩʪʴ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʯʠʩʪʦʾ ʚʦʜʠ. 
ɿʜʦʨʦʚʝ ʭʘʨʯʫʚʘʥʥʷ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʽʤʫʥʽʪʝʪʫ ʪʘ ʟʤʝʥʰʝʥʥʶ 
ʨʠʟʠʢʫ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʭʘʨʯʦʚʽ ʪʨʘʜʠʮʽʾ ʪʘ ʟʚʠʯʢʠ ʘʤʝʨʠʢʘʥʮʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʤʦ  
ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʰʚʠʜʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʊʘʢʽ ʧʨʦʜʫʢʪʠ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ 
ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʞʠʨʽʚ ʪʘ ʮʫʢʨʫ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʧʦʰʠʨʝʥʦʩʪʽ 
ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʦʞʠʨʽʥʥʷ ʪʘ ʜʽʘʙʝʪʫ. ʇʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʦʛʦ 
ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʥʝʩʚʽʞʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 
ʟʤʝʥʰʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺ ʦʩʥʦʚʫ ʪʘʨʽʣʢʠ ʟʜʦʨʦʚʦʛʦ 
ʭʘʨʯʫʚʘʥʥʷ ʚʢʣʶʯʝʥʦ ʙʘʛʘʪʦ ʦʚʦʯʽʚ, ʬʨʫʢʪʽʚ ʽ ʟʣʘʢʽʚ. ʇʨʠ ʮʴʦʤʫ, ʚ ʇʽʚʥʽʯʥʽʡ 
ɸʤʝʨʠʮʽ ʚʠʱʠʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʤ'ʷʩʘ, ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɼʣʷ 
ʙʦʨʦʪʴʙʠ ʟ ʦʞʠʨʽʥʥʷʤ ʪʘ ʽʥʰʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 
ʦʙʤʝʞʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʜʦʜʘʥʽ ʮʫʢʨʠ ʪʘ ʥʘʩʠʯʝʥʽ ʞʠʨʠ. 
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ɸʟʽʘʪʩʴʢʽ ʭʘʨʯʦʚʽ ʪʨʘʜʠʮʽʾ ʪʘ ʟʚʠʯʢʠ ʩʧʨʠʷʶʪʴ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ 
ʭʘʨʯʫʚʘʥʥʶ, ʘʣʝ ʧʨʦʙʣʝʤʠ ʛʽʛʽʻʥʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ 
ʟʘʭʚʦʨʶʚʘʥʴ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʯʠʩʪʦʾ ʚʦʜʠ ʪʘ ʙʝʟʧʝʯʥʦʾ ʾʞʽ ʤʘʻ 
ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʾ 
ɸʟʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʨʠʩʫ ʪʘ ʽʥʰʠʭ ʟʣʘʢʽʚ, ʬʨʫʢʪʽʚ ʪʘ 
ʦʚʦʯʽʚ. ɼʞʝʨʝʣʘʤʠ ʙʽʣʢʘ ʻ ʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ, ʤʦʨʝʧʨʦʜʫʢʪʠ ʪʘ ʧʪʠʮʷ. 
ʊʨʘʜʠʮʽʡʥʦ, ʩʧʦʞʠʚʘʥʥʷ ʤ'ʷʩʘ ʻ ʤʝʥʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ ʪʘ  
ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʝʮʽʡ, ʷʢʽ ʥʘʩʠʯʫʶʪʴ ʩʤʘʢ ʪʘ ʘʨʦʤʘʪ ʩʪʨʘʚ. 

ʍʘʨʯʦʚʽ ʟʚʠʯʢʠ ʜʣʷ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʟʫ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ 
ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ ʢʫʭʦʥʴ ʨʽʟʥʠʭ ʢʨʘʾʥ. ɺ ʦʩʥʦʚʽ ʧʽʨʘʤʽʜʠ 
ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʦʚʦʯʽ, ʟʣʘʢʠ, ʦʣʠʚʢʦʚʘ ʦʣʽʷ ʪʘ ʨʠʙʘ. ʉʠʨ 
ʪʘ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʪʘʢʦʞ ʚʘʞʣʠʚʽ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ɭʚʨʦʧʠ. ʉʧʦʞʠʚʘʥʥʷ 
ʤ'ʷʩʘ ʨʝʛʫʣʶʻʪʴʩʷ ʪʘ ʤʦʞʝ ʙʫʪʠ ʧʦʤʽʨʥʠʤ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 
ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ.  

ʂʨʘʾʥʠ ʉʭʽʜʥʦʛʦ ʉʝʨʝʜʟʝʤʥʦʤʦʨ'ʷ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʧʦʞʠʚʘʥʥʷʤ ʤʘʩʣʠʥ 
ʪʘ ʦʣʠʚʢʦʚʦʾ ʦʣʽʾ, ʨʠʙʠ, ʦʚʦʯʽʚ ʪʘ ʬʨʫʢʪʽʚ. ʎʽ ʧʨʦʜʫʢʪʠ ʤʘʶʪʴ ʩʧʨʠʷʪʣʠʚʠʡ 
ʚʧʣʠʚ ʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ ʪʘ ʟʤʝʥʰʫʶʪʴ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 
ʟʘʭʚʦʨʶʚʘʥʴ ʮʴʦʛʦ ʪʠʧʫ. ʎʝʡ ʨʝʛʽʦʥ ʩʣʘʚʠʪʴʩʷ ʩʚʦʻʶ "ʩʝʨʝʜʟʝʤʥʦʤʦʨʩʴʢʦʶ 
ʜʽʻʪʦʶ," ʷʢʘ ʙʘʛʘʪʘ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʪʘ ʢʦʨʠʩʥʽ ʞʠʨʠ.  

ɺ ʢʨʘʾʥʘʭ ʟʘʭʽʜʥʦʛʦ ʊʠʭʦʛʦ ʦʢʝʘʥʫ ʭʘʨʯʦʚʽ ʪʨʘʜʠʮʽʾ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ 
ʩʧʦʞʠʚʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʠʩʫ, ʤʦʨʝʧʨʦʜʫʢʪʽʚ, ʦʚʦʯʽʚ ʪʘ ʬʨʫʢʪʽʚ. 
ʉʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʤʝʥʰʠʤ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʚ 
ʧʽʜʪʨʠʤʮʽ ʟʜʦʨʦʚʦʾ ʚʘʛʠ ʪʘ ʟʤʝʥʰʝʥʥʽ ʨʠʟʠʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 
ʟʘʭʚʦʨʶʚʘʥʴ. 

ʍʘʨʯʦʚʽ ʟʚʠʯʢʠ ʪʘ ʢʫʣʴʪʫʨʥʽ ʪʨʘʜʠʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ 
ʟʘʭʚʦʨʶʚʘʥʴ ʩʫʩʧʽʣʴʩʪʚʘ. ɼʣʷ ʙʦʨʦʪʴʙʠ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʥʝʦʙʭʽʜʥʦ 
ʩʧʨʠʷʪʠ ʟʜʦʨʦʚʦʤʫ ʭʘʨʯʫʚʘʥʥʶ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʭʘʨʯʦʚʽ ʪʨʘʜʠʮʽʾ ʢʦʞʥʦʛʦ 
ʨʝʛʽʦʥʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ, ʢʦʨʠʩʥʠʭ 
ʧʨʦʜʫʢʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʣʴ ʽʥʪʝʨʢʫʣʴʪʫʨʥʠʭ ʪʨʘʜʠʮʽʡ ʫ ʭʘʨʯʫʚʘʥʥʽ ʩʧʦʞʠʚʘʯʽʚ 
ʻ ʩʫʪʪʻʚʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʪʘ ʩʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 
ʈʦʟʫʤʽʥʥʷ ʮʠʭ ʪʨʘʜʠʮʽʡ ʪʘ ʚʧʣʠʚʫ ʾʭ ʥʘ ʟʜʦʨʦʚ'ʷ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 
ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʛʘʣʫʟʽ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʤʘʶʪʴ ʨʦʟʨʦʙʣʷʪʠ ʩʪʨʘʪʝʛʽʾ, ʷʢʽ 
ʚʨʘʭʦʚʫʶʪʴ ʢʫʣʴʪʫʨʥʽ ʪʘ ʽʥʪʝʨʢʫʣʴʪʫʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʽʥʪʝʨʢʫʣʴʪʫʨʥʠʭ 
ʪʨʘʜʠʮʽʡ ʫ ʭʘʨʯʫʚʘʥʥʽ ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚ'ʷ. ʈʦʟʨʦʙʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 
ʩʪʨʘʪʝʛʽʡ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ ʭʘʨʯʫʚʘʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʢʫʣʴʪʫʨʥʽ ʪʘ 
ʽʥʪʝʨʢʫʣʴʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ, ʻ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʭʨʦʥʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ. 
ʈʦʟʫʤʽʥʥʷ ʪʘ ʧʦʚʘʛʘ ʜʦ ʭʘʨʯʦʚʠʭ ʪʨʘʜʠʮʽʡ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʩʧʨʠʷʻ ʛʘʨʤʦʥʽʾ ʪʘ 
ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʚ ʭʘʨʯʫʚʘʥʥʽ ʪʘ ʧʽʜʪʨʠʤʫʻ ʟʘʛʘʣʴʥʝ ʟʜʦʨʦʚ'ʷ ʪʘ ʜʦʙʨʦʙʫʪ 
ʥʘʩʝʣʝʥʥʷ.  

 

ʃʽʪʝʨʘʪʫʨʘ 
1. World Health Organization. Regional Office for Europe. (2003). Food-

based dietary guidelines in the WHO European Region. Copenhagen: WHO 
Regional Office for Europe. https://iris.who.int/handle/10665/107490 
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ʋɼʂ 664.681.1   
ɹʆʈʆʐʅʆ ɿ ɽʂʉʊʈʋɼʆɺɸʅʆɻʆ ʗɼʈɸ ʅɸʉɯʅʅʗ ʉʆʅʗʐʅʀʂɸ ï 

ɯʅʅʆɺɸʎɯʁʅʀʁ ʉʀʈʆɺʀʅʅʀʁ ɯʅɻʈɽɼɯɭʅʊ 
ɯ.ɺ. ɸʅʊʆʅɽʅʂʆ, ɯ.ɺ. ʎʀʍɸʅʆɺʉʔʂɸ, ʊ.ɸ. ʃɸɿɸʈɭɺɸ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 
 

ɸʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʪʘ ʙʦʨʦʰʥʷʥʠʭ 
ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
ʷʢʦʩʪʽ ʪʘ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ɿʘʚʜʷʢʠ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʫ 
ʙʦʨʦʰʥʦ ʟ ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʷʜʨʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ (ɹɽʗʅʉ) ʻ ʫʥʽʢʘʣʴʥʠʤ 
ʙʽʣʢʦʚʦ-ʤʽʥʝʨʘʣʴʥʠʤ ʩʠʨʦʚʠʥʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ 
ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʪʘ ʢʦʤʧʣʝʢʩ ʚʦʜʦ- ʽ ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ [1]. ʊʦʤʫ ʤʦʞʝ 
ʙʫʪʠ ʮʽʥʥʠʤ  ʩʠʨʦʚʠʥʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ  ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʣʽʙʦʙʫʣʦʯʥʦʾ ʪʘ 
ʙʦʨʦʰʥʷʥʦʾ ʢʦʥʜʠʪʝʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ.  

ɹɽʗʅʉ ʷʚʣʷʻ ʩʦʙʦʶ ʪʦʥʢʦ ʜʠʩʧʝʨʩʥʠʡ ʧʦʨʦʰʦʢ ʟ ʦʜʥʦʨʽʜʥʠʤʠ ʟʘ 
ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʢʘʤʠ (90ï110) ʤʢʤ, ʱʦ ʟʫʤʦʚʣʶʻ ʚʽʜʥʦʩʥʫ ʣʝʛʢʽʩʪʴ ʚʚʝʜʝʥʥʷ 
ʡʦʛʦ ʚ ʨʝʮʝʧʪʫʨʠ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʪʘ ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ, ʚ 
ʷʢʠʭ ʪʠʧʦʚʠʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʜʦʨʽʚʥʶʻ Ò200 ʤʢʤ 
(ʟʘʟʚʠʯʘʡ ~100 ʤʢʤ) (ʨʠʩ.1). 

 

 
ʈʠʩ. 1. ɹʦʨʦʰʥʦ ʟ ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʷʜʨʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ (ɹɽʗʅʉ) 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʤʽʩʪ ʚʦʣʦʛʠ 
ʩʪʘʥʦʚʠʪʴ 4,72%, ʘ ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ ʪʘ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ ɹɽʗʅʉ 
ʜʦʨʽʚʥʶʻ 8,2%. ɹɽʗʅʉ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ (38,73%) ʟ ʜʦʙʨʝ 
ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ (ʱʦ ʧʽʜʚʠʱʫʻ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ 
ʙʦʨʦʰʥʘ) ʪʘ ʨʦʟʯʠʥʥʠʭ ʧʨʦʪʝʾʥʽʚ (76,35%)  (ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ 
ʩʪʘʙʽʣʽʟʘʮʽʾ ʭʘʨʯʦʚʠʭ ʩʠʩʪʝʤ ï ʧʽʥ, ʝʤʫʣʴʩʽʡ; ʫʪʚʦʨʝʥʥʷ ʛʝʣʽʚ, ʪʦʤʫ ʱʦ 
ʨʦʟʯʠʥʥʽ ʙʽʣʢʠ ʩʪʚʦʨʶʶʪʴ ʚʠʩʦʢʫ ʛʦʤʦʛʝʥʥʫ ʜʠʩʧʝʨʩʥʽʩʪʴ ʤʦʣʝʢʫʣ ʚ ʪʘʢʠʭ 
ʩʠʩʪʝʤʘʭ ʪʘ ʩʧʨʠʷʶʪʴ ʤʽʞʧʦʚʝʨʭʥʝʚʠʤ ʚʟʘʻʤʦʜʽʷʤ) [1, 2].   

ɺʤʽʩʪ ʞʠʨʫ (4,87%), ʙʘʛʘʪʦʛʦ ʥʝʥʘʩʠʯʝʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ 
ʧʽʜʚʠʱʫʻ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʩʦʥʷʰʥʠʢʦʚʘ ʙʦʨʦʰʥʘ. ɺʫʛʣʝʚʦʜʥʘ ʩʢʣʘʜʦʚʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʽʪʢʦʚʠʥʦʶ (11,87%) ʪʘ ʢʨʦʭʤʘʣʝʤ (12,53%). ɹɽʗʅʉ ʤʽʩʪʠʪʴ 
ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ: ʚʽʪʘʤʽʥʫ ɽ (Ŭ-ʪʦʢʦʬʝʨʦʣ) 15,40 ʤʛ/ʢʛ, ʷʢʠʡ 
ʧʨʦʷʚʣʷʻ ʪʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʽ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʘ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʯʠ 
ʥʘ ʧʨʦʮʝʩʠ ʢʣʽʪʠʥʥʦʛʦ ʜʠʭʘʥʥʷ, ʽ ʭʣʦʨʦʛʝʥʦʚʫ ʢʠʩʣʦʪʫ 0,321%, ʷʢʘ ʚʧʣʠʚʘʻ 
ʥʘ ʦʙʤʽʥ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʧʦʧʝʨʝʜʞʘʻ ʧʦʜʘʛʨʫ, ʪʘ 
ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʮʫʢʨʫ ʚ ʢʨʦʚʽ [1, 3].  

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʟʦʣʠ (8,0%) ʚʢʘʟʫʻ ʥʘ ʙʘʛʘʪʰʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ 
ɹɭʗʅʉ ʧʦʨʽʚʥʷʥʦ ʟ ʮʽʣʴʥʠʤ ʥʘʩʽʥʥʷʤ ʩʦʥʷʰʥʠʢʫ (2,68ï4,87%). ʄʘʩ-
ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚ ɹɽʗʅʉ ʚʠʷʚʣʝʥʦ 22 ʝʣʝʤʝʥʪʘ, ʘ 
ʩʘʤʝ:I<Cd<Li<Mo<Cr<Ni<e<Fe(III)<Co<Fe(II)<Cu<Ti<Zn<Be<Na<Mn<ʂ<Cl< 



 

 207 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

Ca<S<Mg<ʈ. ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʟʥʘʯʝʥʦ ʫ ʩʢʣʘʜʽ ɹɽʗʅʉ 
ʥʘʷʚʥʽʩʪʴ ʢʦʤʧʣʝʢʩʫ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ 8 ʚʦʜʦʨʦʟʯʠʥʥʠʭ 
ʪʘ 4 ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ [2, 3].  

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ɹɽʗʅʉ ʩʪʘʥʦʚʠʪʴ 257,09 ʤʛ/ʛ, ʧʨʠ 
ʮʴʦʤʫ ʥʘ ʝʩʝʥʮʽʘʣʴʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʧʨʠʧʘʜʘʻ 112,26 ʤʛ/ʛ (43,67%), ʘ ʥʘ 
ʥʝʝʩʝʥʮʽʘʣʴʥʽ ï 144,83 ʤʛ/ʛ (56,33%).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ɹɽʗʅʉ ʧʝʨʰʦʶ ʣʽʤʽʪʫʶʯʦʶ ʘʤʽʥʦʢʠʩʣʦʪʦʶ ʽʟ 
ʪʨʴʦʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʩʝʥʮʽʘʣʴʥʠʭ (ʥʝʟʘʤʽʥʥʠʭ) ʘʤʽʥʦʢʠʩʣʦʪ ʻ ʃʽʟʠʥ 
(ɸʂʏ=83,25%).  

ɸʤʽʥʦʢʠʩʣʦʪʥʝ ʯʠʩʣʦ (ɸʂʏ) ʜʚʦʭ ʜʨʫʛʠʭ ʥʘʡʙʽʣʴʰ ʜʝʬʽʮʽʪʥʠʭ 
ʝʩʝʥʮʽʘʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʙʽʣʴʰʝ: ʊʨʠʧʪʦʬʘʥʫ (ɸʂʏ=95,72%) ï ʚ 1,15 ʨʘʟʠ; 
ʄʝʪʽʦʥʽʥʫ (ɸʂʏ=86,73%) ï ʚ 1,04 ʨʘʟʠ. ʇʦʨʽʚʥʷʥʦ ʟ ʃʽʟʠʥʦʤ ɸʂʏ ʽʥʰʠʭ 
ʝʩʝʥʮʽʘʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʪʘʢʦʞ ʟʨʦʩʪʘʻ ʚ (1,08ï1,27) ʨʘʟʽʚ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ 
ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʢʽʚ ɹɽʗʅʉ (ɸʂʏ ʝʩʝʥʮʽʘʣʴʥʠʭ 
ʘʤʽʥʦʢʠʩʣʦʪ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 100%) ʪʘ ʾʭ ʧʦʚʥʦʮʽʥʥʽʩʪʴ [1].  

ʊʦʤʫ ɹɽʗʅʉ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʭʘʨʯʦʚʫ ʩʠʨʦʚʠʥʫ ʜʣʷ 
ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʦʢʨʝʤʘ 
ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʪʘ ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʟ ʧʦʣʽʧʰʝʥʠʤʠ 
ʩʧʦʞʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ʋʧʨʦʚʘʜʞʝʥʥʷ ʯʘʩʪʢʦʚʦʾ ʟʘʤʽʥʠ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʥʘ ʩʦʥʷʰʥʠʢʦʚʝ 
ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ ʥʦʚʽ ʥʠʟʴʢʦʘʣʝʨʛʝʥʥʽ, ʙʝʟʛʣʶʪʝʥʦʚʽ ʚʠʨʦʙʠ ʟ 
ʦʟʜʦʨʦʚʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʙʽʣʢʠ ʩʦʥʷʰʥʠʢʦʚʦʛʦ 
ʙʦʨʦʰʥʘ ʥʝ ʤʽʩʪʷʪʴ ʛʣʶʪʝʥʫ ï ʙʽʣʢʘ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʪʦʢʩʠʯʥʫ ʨʝʘʢʮʽʶ ʫ 
ʭʚʦʨʠʭ ʥʘ ʛʣʶʪʝʥʦʚʫ ʝʥʪʦʨʦʧʘʪʽʶ (ʮʝʣʽʘʢʽʶ).  

ʊʘʢʦʞ ʩʧʦʞʠʚʘʥʥʷ ʙʦʨʦʰʥʷʥʠʭ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ɹɽʗʅʉ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʣʽʥʦʣʝʚʦʾ, ʣʽʥʦʣʝʥʦʚʦʾ ʪʘ ʦʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪ 
ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ.  

ʎʝ ʨʦʙʠʪʴ ɹɽʗʅʉ ʚʘʞʣʠʚʠʤ ʜʽʻʪʠʯʥʠʤ ʜʞʝʨʝʣʦʤ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ 
ʢʠʩʣʦʪ, ʟʦʢʨʝʤʘ ʣʽʥʦʣʝʚʦʾ, ʣʽʥʦʣʝʥʦʚʦʾ ʪʘ ʦʣʝʾʥʦʚʦʾ. ɼʦʩʣʽʜʞʝʥʥʷ 
ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ ɹɽʗʅʉ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʧʦʰʫʢʫ ʝʢʦʥʦʤʽʯʥʠʭ 
ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʦʞʠʚʥʦʾ ʷʢʦʩʪʽ ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʪʘ 
ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʩʦʥʷʰʥʠʢʫ.  
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ʋɼʂ 637.146   
ɺʀʈʆɹʅʀʎʊɺʆ ʁʆɻʋʈʊʋ ɿɹɸɻɸʏɽʅʆɻʆ ɺʀʉʆʂʆɹɯʃʂʆɺʀʄ 

ɿɽʈʅʆɺʀʄ ʅɸʇʆɺʅʖɺɸʏɽʄ 
ʆ.ʉ. ʂʆɺɸʃʔʆɺɸ, ɺ.ʉ. ʂʆʐʋʃʔʂʆ, ɸ.ɸ. ɺɯɼʃʆɻɸ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʂʠʩʣʦʤʦʣʦʯʥʽ ʥʘʧʦʾ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʢʦʨʠʩʥʠʭ 
ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɰʞʘ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʙʫʣʘ 
ʧʦʧʫʣʷʨʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ  
ʚʘʨʪʽʩʪʴ ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʥʘʯʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʚʘʨʪʦʩʪʽ ʙʽʣʢʦʚʠʭ 
ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʨʦʜʫʢʪʠ ʟ ʥʘʪʫʨʘʣʴʥʦʾ ʨʦʩʣʠʥʥʦʾ 
ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʜʝʬʽʮʠʪ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʭ ʧʦʞʠʚʥʠʭ 
ʨʝʯʦʚʠʥ. ɺʦʥʠ ʟʜʘʪʥʽ ʧʨʦʬʽʣʘʢʪʫʚʘʪʠ ʨʽʟʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ 
ʚʠʢʣʠʢʘʥʽ ʥʝ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʽ ʰʚʠʜʢʠʤ ʭʘʨʯʫʚʘʥʥʷʤ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚ ʨʝʮʝʧʪʫʨʘʭ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʦʩʣʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ 
ʤʦʞʣʠʚʦ ʰʪʫʯʥʦ ʟʙʘʛʘʪʠʪʠ ʭʘʨʯʦʚʠʡ ʧʨʦʜʫʢʪ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʣʶʜʩʴʢʠʡ 
ʦʨʛʘʥʽʟʤ ʚʽʪʘʤʽʥʘʤʠ, ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʙʽʣʢʘʤʠ, 
ʘʤʥ̔ʦʢʠʩʣʦʪʘʤʠ ʪʘ ʽʥʰʠʤ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʥʘʰʦʛʦ ʭʘʨʯʫʚʘʥʥʷ.  

ʇʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʷʶʪʴ 
ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʮʽʥʥʽ ʧʦʞʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ. ʅʘʨʘʟʽ ʚʠʙʽʨ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 
ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʾ ʧʝʨʝʨʦʙʢʠ ʻ ʢʦʣʦʩʘʣʴʥʠʤ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ 
ʧʨʠʚʝʨʪʘʶʪʴ ʙʦʙʦʚʽ, ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʦʚʠʭ 
ʨʝʯʦʚʠʥ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʫʨʪʫ ʟʙʘʛʘʯʝʥʦʛʦ 
ʚʠʩʦʢʦʙʽʣʢʦʚʠʤ ʟʝʨʥʦʚʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ, ʘ ʩʘʤʝ, ʧʨʦʨʦʱʝʥʠʤ ʟʝʨʥʦʤ 
ʙʦʙʦʚʠʭ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ ʥʫʪ, ʷʢʠʡ ʻ ʮʽʥʥʦʶ ʙʦʙʦʚʦʶ ʢʫʣʴʪʫʨʦʶ. 
ʅʫʪ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʭʘʨʯʦʚʦʶ ʮʽʥʥʽʩʪʶ. ʂʨʽʤ ʪʦʛʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʽʥʰʠʤʠ ʙʦʙʦʚʠʤʠ, ʚ ʥʫʪʽ ʚʠʱʠʡ ʚʤʽʩʪ ʙʽʣʴʰʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
ʉʝʨʝʜ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʥʫʪ ʟʘʡʤʘʻ ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʧʦ ʚʤʽʩʪʫ ʩʝʣʝʥʘ. ʊʘʢʦʞ 
ʚ ʡʦʛʦ ʩʢʣʘʜʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
ʟʥʘʯʥʦ ʟʙʘʛʘʪʠʪʠ ʤʦʣʦʯʥʠʡ ʧʨʦʜʫʢʪ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʧʦʥʝʥʪʫ. 
ɸ ʦʩʢʽʣʴʢʠ ʥʫʪ ʜʦʜʘʪʢʦʚʦ ʙʫʚ ʧʨʦʨʦʱʝʥʠʡ, ʪʦ ʚʤʽʩʪ ʙʽʦʣʦʛʽʯʥʦ ʮʽʥʥʠʭ 
ʨʝʯʦʚʠʥ ʚ ʛʦʪʦʚʦʤʫ ʢʠʩʣʦʤʦʣʦʯʥʦʤʫ ʥʘʧʦʾ ʙʫʜʝ ʱʝ ʚʠʱʠʤ [1]. ʊʦʞ 
ʨʘʮʽʦʥʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʨʦʱʝʥʦʛʦ ʥʫʪʘ, ʷʢ ʽʥʛʨʝʜʽʻʥʪʘ ʚ ʦʟʜʦʨʦʚʯʠʭ 
ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ. 

ʇʨʦʨʦʱʫʚʘʣʠ ʥʫʪ ʧʦ ʢʣʘʩʠʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ [1] ʪʘ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʩʪʠʤʫʣʷʪʦʨʽʚ ʧʨʦʨʦʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [2ï3]. ʇʦʪʽʤ ʚʠʩʫʰʫʚʘʣʠ, 
ʟʜʨʽʙʥʶʚʘʣʠ ʧʨʦʨʦʱʝʥʫ ʩʠʨʦʚʠʥʫ ʜʦ ʩʪʘʥʫ ʙʦʨʦʰʥʘ ʽ ʜʦʜʘʚʘʣʠ ʜʦ ʧʨʦʜʫʢʪʫ 
ʫ ʚʠʟʥʘʯʝʥʽʡ ʢʽʣʴʢʦʩʪʽ. ɿʝʨʥʦ ʥʫʪʫ ʪʘ ʙʦʨʦʰʥʦ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʟʝʨʥʘ 
ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ [4].  

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʡʦʛʫʨʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʣʦʢʦ ʢʦʨʦʚ'ʷʯʝ 
ʧʘʩʪʝʨʠʟʦʚʘʥʝ, ʤʦʣʦʯʥʫ ʩʠʨʦʚʘʪʢʫ, ʙʦʨʦʰʥʦ ʟ ʧʨʦʨʦʱʝʥʦʛʦ ʥʘʩʽʥʥʷ ʥʫʪʫ, 
ʟʘʢʚʘʩʢʫ ʦʪʨʠʤʘʥʫ ʥʘ ʯʠʩʪʽʡ ʢʫʣʴʪʫʨʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ Lactobacillus 
delbrueckii subsp. bulgaricus.  

ʅʫʪ ʧʨʦʨʦʱʫʚʘʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʽʡ ʩʦʣʦʜʦʚʥʽ. ʂʦʥʪʨʦʣʴʦʚʘʥʝ 
ʧʨʦʨʦʩʪʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʢʫʣʴʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 
ʘʥʪʠʧʦʞʠʚʥʠʭ ʩʧʦʣʫʢ (ʥʘʧʨʠʢʣʘʜ, ʽʥʛʽʙʽʪʦʨʽʚ ʬʽʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʩʝʨʠʥʦʚʦʾ 
ʧʨʦʪʝʘʟʠ), ʘ ʪʘʢʦʞ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ ʽ ʚʽʪʘʤʽʥʽʚ [4]. 
ʇʨʦʨʦʩʪʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʙʽʣʢʽʚ, ʘ ʪʘʢʦʞ 
ʩʧʨʠʷʻ ʚʠʚʽʣʴʥʝʥʥʶ ʧʝʧʪʠʜʽʚ [4]. ɸ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ 
ʧʨʦʨʦʱʫʚʘʥʥʷ ʤʦʞʝ ʢʦʨʝʛʫʚʘʪʠ ʩʢʣʘʜ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʩʦʢʦʧʦʞʠʚʥʦʛʦ 
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ʢʦʤʧʦʥʝʥʪʘ [5]. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʤʦʜʠʬʽʢʘʮʽʾ, ʩʧʨʠʯʠʥʝʥʽ ʧʨʦʨʦʱʫʚʘʥʥʷʤ ʫ 
ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʦʨʦʱʝʥʝ ʙʦʨʦʰʥʦ ʟ 
ʥʫʪʫ ʻ ʮʽʥʥʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʙʘʛʘʯʝʥʠʭ ʧʨʦʜʫʢʪʽʚ 
ʭʘʨʯʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʝʨʥʦʚʠʭ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʧʦʞʠʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 
[4]. ɼʣʷ ʦʮʽʥʢʠ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ (ʧʨʦʨʦʱʝʥʦʛʦ 
ʥʫʪʫ), ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [6]. 
 ʈʝʮʝʧʪʠ ʡʦʛʫʨʪʽʚ ʙʫʣʠ ʩʢʣʘʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʪʨʘʜʠʮʽʡʥʠʭ ʨʝʮʝʧʪʫʨ, ʟ 
ʯʘʩʪʢʦʚʦʶ ʟʘʤʽʥʦʶ ʤʦʣʦʢʘ ʥʘ ʤʦʣʦʯʥʦ-ʨʦʩʣʠʥʥʠʡ ʝʢʩʪʨʘʢʪ, ʦʪʨʠʤʘʥʠʡ ʟ 
ʩʠʨʦʚʘʪʢʠ ʽ ʙʦʨʦʰʥʘ ʧʨʦʨʦʱʝʥʦʛʦ ʥʫʪʫ. ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 
ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʨʦʱʝʥʠʡ ʥʫʪ ʥʘʜʘʻ ʤʦʣʦʯʥʦʤʫ ʧʨʦʜʫʢʪʫ ʩʧʝʮʠʬʽʯʥʦʛʦ 
ʙʦʙʦʚʦʛʦ ʧʨʠʩʤʘʢʫ ʽ ʟʘʧʘʭʫ, ʪʦ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʠʡʦʤʠ 
ʧʦʢʨʘʱʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʤʘʢʫ ʽ ʟʘʧʘʭʫ ʙʫʣʦ ʜʦʜʘʥʦ 
ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʮʫʢʨʫ ʽ ʬʨʫʢʪʦʚʠʡ ʥʘʧʦʚʥʶʚʘʯ (ʧʦʣʫʥʠʯʥʠʡ ʜʞʝʤ).  
 ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʨʦʟʨʦʙʣʝʥʽ ʡʦʛʫʨʪʠ ʥʽ ʯʠʤ ʥʝ 
ʧʦʩʪʫʧʘʣʠʩʴ ʪʨʘʜʠʮʽʡʥʠʤ ʘʥʘʣʦʛʘʤ. ɿʨʘʟʢʠ ʤʘʣʠ ʧʨʠʻʤʥʠʡ ʢʠʩʣʦʤʦʣʦʯʥʠʡ 
ʩʤʘʢ ʪʘ ʧʨʠʩʤʘʢ ʥʘʧʦʚʥʶʚʘʯʘ, ʢʦʣʽʨ ʤʦʣʦʯʥʠʡ ʘʙʦ ʚʥʝʩʝʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 
(ʩʚʽʪʣʦ-ʨʦʞʝʚʠʡ), ʚʠʨʘʞʝʥʠʡ ʤʦʣʦʯʥʠʡ ʘʨʦʤʘʪ ʟ ʥʦʪʢʘʤʠ ʧʦʣʫʥʠʮʽ. 
ʂʦʥʩʠʩʪʝʥʮʽʷ ʧʨʦʜʫʢʪʫ ʦʜʥʦʨʽʜʥʘ, ʙʝʟ ʛʨʫʜʦʯʦʢ. 
 ʊʘʢʦʞ ʚ ʡʦʛʫʨʪʽ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ 
ʜʦʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ. ʊʘʢ 
ʢʽʣʴʢʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪ ʟʨʦʩʣʘ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʧʨʦʨʦʱʝʥʦʛʦ ʥʫʪʫ ʚ ʤʦʣʦʯʥʠʡ 
ʧʨʦʜʫʢʪ. ʊʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʟʙʘʛʘʯʝʥʥʷ ʡʦʛʫʨʪʫ ʧʨʦʨʦʱʝʥʦʶ ʩʠʨʦʚʠʥʦʶ, 
ʧʦʢʨʘʱʠʚʩʷ ʚʽʪʘʤʽʥʥʠʡ ʩʢʣʘʜ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʥʘʧʦʶ.  
 ʆʪʨʠʤʘʥʠʡ ʟʙʘʛʘʯʝʥʠʡ ʡʦʛʫʨʪ ʤʘʻ ʧʨʦʙʽʦʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʟʜʘʪʝʥ 
ʟʘʙʝʟʧʝʯʠʪʠ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʮʽʥʥʠʤʠ ʙʽʣʢʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɺʘʞʣʠʚʠʤ ʻ, 
ʱʦ ʧʦʢʨʘʱʝʥʥʷ ʩʢʣʘʜʫ ʧʨʦʚʦʜʠʣʦʩʴ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʥʘʪʫʨʘʣʴʥʦʛʦ 
ʟʝʨʥʦʚʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ (ʧʨʦʨʦʱʝʥʦʛʦ ʥʫʪʫ). ʎʝʡ ʘʩʧʝʢʪ ʜʦʟʚʦʣʠʪʴ 
ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʡʦʛʫʨʪ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʟʜʦʨʦʚʯʦʤʫ 
ʭʘʨʯʫʚʘʥʥʽ. 
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ʋɼʂ 637.146 
ʈʆɿʈʆɹʂɸ ʈɽʉʋʈʉʆɿɹɽʈɯɻɸʖʏʆɰ ʊɽʍʅʆʃʆɻɯɰ ɹʆʈʆʐʅʗʅʀʍ 
ʂʆʅɼʀʊɽʈʉʔʂʀʍ ɺʀʈʆɹɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɺʊʆʈʀʅʅʆɻʆ 

ʇʈʆɼʋʂʊʋ ʆʃɯʁʅʆ-ɾʀʈʆɺʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 
ʊ.ɺ. ɯʅʐɸʂʆɺɸ, ɯ.ɺ. ʎʀʍɸʅʆɺʉʔʂɸ, ʊ.ɸ. ʃɸɿɸʈɭɺɸ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 
 

ʂʦʥʜʠʪʝʨʩʴʢʽ ʚʠʨʦʙʠ ï ʮʝ ʩʧʦʞʠʚʯʠʡ ʪʦʚʘʨ, ʱʦ ʤʘʻ ʚʠʩʦʢʫ ʩʦʮʽʘʣʴʥʫ 

ʮʽʥʥʽʩʪʴ ʪʘ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʦʩʫʚʘʥʥʷ ʥʘ ʨʠʥʢʫ. ʆʜʥʘʢ, ʙʦʨʦʰʥʷʥʽ 

ʢʦʥʜʠʪʝʨʩʴʢʽ ʚʠʨʦʙʠ (ʟʜʦʙʥʝ ʧʝʯʠʚʦ, ʪʽʩʪʝʯʢʘ, ʤʘʬʽʥʠ ʪʦʱʦ) ʤʘʶʪʴ ʥʝʩʪʽʡʢʫ 

ʛʝʪʝʨʦʛʝʥʥʫ ʩʠʩʪʝʤʫ, ʘ ʥʫʪʨʽʻʥʪʥʠʡ ʩʢʣʘʜ ʮʽʻʾ ʧʨʦʜʫʢʮʽʾ, ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʮʫʢʨʫ ʪʘ ʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ʧʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʙʽʣʢʫ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʚʽʪʘʤʽʥʽʚ ʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʻ ʥʠʟʴʢʠʤ. ʊʦʤʫ ʧʦʰʫʢ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ 

ʩʠʨʦʚʠʥʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʭʘʨʯʦʚʦʾ 

ʛʘʣʫʟʽ, ʟʦʢʨʝʤʘ ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ï ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ, 

ʙʽʦʣʦʛʽʯʥʦʾ ʪʘ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ɺʽʜʦʤʦ, ʱʦ ʚʪʦʨʠʥʥʽ 

ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ (ʤʘʢʫʭʘ/ʰʨʦʪ/ʙʦʨʦʰʥʦ/ʽʟʦʣʷʪ/ 

ʢʦʥʮʝʥʪʨʘʪ) ʤʘʶʪʴ ʧʨʠʚʘʙʣʠʚʠʡ ʥʫʪʨʽʻʥʪʥʠʡ ʧʨʦʬʽʣʴ ʽ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʦʥʠ ʮʽʢʘʚʽ ʷʢ ʭʘʨʯʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɸ ʙʦʨʦʰʥʦ ʟ 

ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʷʜʨʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ (ɹɽʗʅʉ) ʤʦʞʝ ʙʫʪʠ ʮʽʥʥʦʶ 

ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʘʭ [1]. 

ɺʠʟʥʘʯʝʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ɹɽʗʅʉ ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʙʦʨʦʰʥʷʥʠʭ 

ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʦʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʽ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ɹɽʗʅʉ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ 

ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʥʦʚʽ ʭʘʨʯʦʚʽ ʚʠʨʦʙʠ ʜʦ ʨʦʟʨʷʜʫ ʥʠʟʴʢʦʘʣʝʨʛʝʥʥʠʭ, 

ʙʝʟʛʣʶʪʝʥʦʚʠʭ [1, 2]. 

ɹʦʨʦʰʥʦ ʟ ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʷʜʨʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ (ɹɽʗʅʉ) ï ʮʝ 

ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʠʡ ʧʦʨʦʰʦʢ ʩʚʽʪʣʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 

(90ï110) ʤʢʤ, ʱʦ ʟʫʤʦʚʣʶʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʣʽʬʘʟʥʠʭ ʙʦʨʦʰʥʷʥʠʭ ʩʠʩʪʝʤ. 

ʅʘʧʨʠʢʣʘʜ, ʚʪʦʨʠʥʥʽ ʧʨʦʜʫʢʪʠ ʬʨʫʢʪʦʚʦ-ʦʚʦʯʝʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʘʶʪʴ 

ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ï ʟʘʟʚʠʯʘʡ ʤʝʥʰʝ 1 ʤʤ ʽ ʚ ʤʝʞʘʭ (400ï

600) ʤʢʤ. ɸ ʙʽʣʴʰʽ ʯʘʩʪʠʥʢʠ ʩʧʨʠʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʝʤʫʣʴʩʽʡʥʠʭ ʧʫʭʠʨʮʽʚ 

ʧʦʚʽʪʨʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʤʫʣʴʩʽʾ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʚʪʨʘʪʠ ʦʙôʻʤʫ ʛʦʪʦʚʦʛʦ ʙʦʨʦʰʥʷʥʦʛʦ ʚʠʨʦʙʫ [1, 3]. 

ʇʦʞʠʚʥʠʡ ʩʢʣʘʜ ʙʦʨʦʰʥʘ ʟ ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʷʜʨʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ 

(ɹɽʗʅʉ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ ʦʜʝʨʞʘʥʥʷ ʽ ʧʘʨʘʤʝʪʨʽʚ 

ʟʙʝʨʽʛʘʥʥʷ. ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʟʘʛʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʦʜʝʨʞʘʥʥʷ 

ɹɽʗʅʉ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʙʨʫʰʝʥʝ ʷʜʨʦ ʥʘʩʽʥʥʷ 

ʩʦʥʷʰʥʠʢʘ (ʷʜʨʦ ʙʝʟ ʣʫʰʧʠʥʥʷ) ʟʘʚʘʥʪʘʞʫʶʪʴ ʚ ʝʢʩʪʨʫʜʝʨ, ʧʽʜʽʛʨʽʚʘʶʪʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ t=(85ï90)ʦʉ ʽ ʧʦʜʨʽʙʥʶʶʪʴ ʧʨʦʪʷʛʦʤ Ű=(18ï20) ʭʚ.  
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ʈʠʩ. 1. ɿʘʛʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʦʜʝʨʞʘʥʥʷ ʙʦʨʦʰʥʘ ʟ ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʷʜʨʘ 

ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ (ɹɽʗʅʉ) 
 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʟʘʙʝʟʧʝʯʫʻ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʙʝʟʧʝʯʥʽʩʪʴ 

(ʧʘʩʪʝʨʠʟʘʮʽʡʥʠʡ ʝʬʝʢʪ) ʪʘ ʧʦʢʨʘʱʫʻ ʚʽʜʪʽʢ ʦʣʽʾ, ʟʥʠʞʫʶʯʠ ʚʤʽʩʪ ʞʠʨʽʚ ʫ 

ɹɽʗʅʉ. ʇʨʠ ʢʦʥʚʝʡʝʨʥʦʤʫ ʨʦʟʤʝʣʶʚʘʥʥʷ ʦʪʨʠʤʘʥʠʡ ʙʽʣʢʦʚʠʡ ʧʨʦʜʫʢʪ ï 

ʰʨʦʪ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ (350ï400) ʤʢʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʢʦʨʤʫ ʪʚʘʨʠʥ, 

ʘ ʙʽʣʢʦʚʠʡ ʧʨʦʜʫʢʪ ʪʦʥʢʦʛʦ ʧʦʤʝʣʫ ï ʙʦʨʦʰʥʦ ʟ ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʷʜʨʘ ʥʘʩʽʥʥʷ 

ʩʦʥʷʰʥʠʢʘ (ɹɽʗʅʉ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʚʠʨʦʙʥʠʮʪʚʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʟʦʢʨʝʤʘ ʙʦʨʦʰʥʷʥʠʭ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ. ɺ ʪʘʙʣ.1 ʥʘʚʝʜʝʥʦ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ɹɽʗʅʉ.  
 

ʊʘʙʣʠʮʷ 1 ï ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʦʨʦʰʥʘ ʟ ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ ʷʜʨʘ ʥʘʩʽʥʥʷ 

ʩʦʥʷʰʥʠʢʘ (ɹɽʗʅʉ) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ɺʤʽʩʪ 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʚʦʣʦʛʠ, % 4,72Ñ0,24 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ, % 3,48Ñ0,16 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, % 91,80Ñ4,19 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʩʠʨʦʛʦ ʧʨʦʪʝʾʥʫ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ,% 38,73Ñ1,94 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʨʦʟʯʠʥʥʠʭ ʧʨʦʪʝʾʥʽʚ ʚ ʙʦʨʦʰʥʽ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʫ, % 76,35Ñ3,11 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʩʠʨʦʛʦ ʞʠʨʫ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ,% 4,87Ñ0,25 

ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ ʩʠʨʦʛʦ ʞʠʨʫ ʚʽʣʨʘʟʫ/ ʧʽʩʣʷ 6 ʤʽʩ. ʟʙʝʨʽʛʘʥʥʷ, ʤʛ ʂʆʅ/ʛ 0,091Ñ0,004/0,093Ñ0,004 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʩʠʨʦʾ ʢʣʽʪʢʦʚʠʥʠ,% 11,87Ñ0,55 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʟʘʛʘʣʴʥʦʾ ʟʦʣʠ , ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ, %  8,0Ñ0,35 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʢʨʦʭʤʘʣʶ,% 12,53Ñ0,59 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʭʣʦʨʦʛʝʥʦʚʦʾ ʢʠʩʣʦʪʠ, % 0,321Ñ0,016 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʚʽʪʘʤʽʥʫ ɽ, ʤʛ/ʢʛ 15,40Ñ0,77 
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ɺʤʽʩʪ ʚʦʣʦʛʠ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʝʞʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ɹɽʗʅʉ. ʈʽʚʝʥʴ ʥʠʞʯʝ 12% ʚʚʘʞʘʻʪʴʩʷ ʙʝʟʧʝʯʥʠʤ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʟʘʧʦʙʽʛʘʻ ʰʚʠʜʢʦʤʫ ʟʨʦʩʪʘʥʥʶ ʮʚʽʣʽ. ʆʪʨʠʤʘʥʽ 

ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʠ ɹɽʗʅʉ ʩʪʘʥʦʚʠʣʠ 4,72%, ʘ ʩʫʤʘʨʥʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ ʪʘ ʣʝʪʢʠʭ 

ʨʝʯʦʚʠʥ ɹɽʗʅʉ ʜʦʨʽʚʥʶʻ 8,2%.  ʑʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ ʱʦʜʦ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʪʘ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ ʫ ʚʪʦʨʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ, ʩʦʾ, ʨʽʧʘʢʫ, ʢʫʥʞʫʪʫ, ʣʴʦʥʫ, ʢʦʥʦʧʣʽ ʡ ʛʘʨʙʫʟʘ 

[4]. ɹɽʗʅʉ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ (38,73%) ʟ ʜʦʙʨʝ ʟʙʘʣʘʥʩʦʚʘʥʠʤ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ (ʱʦ ʧʽʜʚʠʱʫʻ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʙʦʨʦʰʥʘ) ʪʘ 

ʨʦʟʯʠʥʥʠʭ ʧʨʦʪʝʾʥʽʚ (76,35%) (ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʧʦʣʽʬʘʟʥʠʭ ʙʦʨʦʰʥʷʥʠʭ ʩʠʩʪʝʤ).  

ɺʤʽʩʪ ʞʠʨʫ (4,87%), ʙʘʛʘʪʦʛʦ ʥʝʥʘʩʠʯʝʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ 

ʧʽʜʚʠʱʫʻ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ɹɽʗʅʉ.  

ʅʠʟʴʢʝ ʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ (0,093 ʤʛ ʂʆʅ/ʛ), ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʽʩʣʷ 

6 ʤʽʩʷʮʽʚ ʟʙʝʨʽʛʘʥʥʷ (0,091 ʤʛ ʂʆʅ/ʛ), ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʛʽʜʨʦʣʽʟʫ 

ʪʘ ʦʢʠʩʥʝʥʥʷ ʞʠʨʫ, ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ɹɽʗʅʉ ʧʨʦʪʷʛʦʤ 

ʟʙʝʨʽʛʘʥʥʷ (ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ ʟʨʦʩʪʘʝ ʥʝʟʥʘʯʥʝ ï ʣʠʰʝ ʥʘ 1,1%). ʑʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʜʽʻʶ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʟʦʢʨʝʤʘ Ŭ-

ʪʦʢʦʬʝʨʦʣʫ, ʭʣʦʨʦʛʝʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʦʱʦ. ʗʢʽ ʩʧʨʠʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʧʝʨʽʦʜʫ 

ʽʥʜʫʢʮʽʾ, ʨʫʡʥʫʚʘʥʥʶ ʛʽʧʝʨʦʢʩʠʜʽʚ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʱʦ ʚʝʜʝ 

ʜʦ ʨʦʟʨʠʚʫ ʣʘʥʮʶʛʘ (ʜʝʟʘʢʪʠʚʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʫ ʮʝʧʥʠʭ ʨʝʘʢʮʽʷʭ 

ʦʢʠʩʥʝʥʥʷ) ʽ ʩʧʦʚʽʣʴʥʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʢʠʩʥʝʥʥʷ [5].  

ɺʪʦʨʠʥʥʽ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʘ: 

ʤʘʢʫʭʘ/ʰʨʦʪ/ʙʦʨʦʰʥʦ ï ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʙʽʣʢʽʚ ʽ ʣʽʧʽʜʽʚ: 

30ï35%:3ï5% ʚʽʜʧʦʚʽʜʥʦ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ, ʱʦ 

ʧʨʘʢʪʠʯʥʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʰʠʤ ʚʠʧʘʜʢʦʤ [6].  

ɺʫʛʣʝʚʦʜʥʘ ʩʢʣʘʜʦʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʽʪʢʦʚʠʥʦʶ (11,87%) ʪʘ ʢʨʦʭʤʘʣʝʤ 

(12,53%). ʈʝʟʫʣʴʪʘʪʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʚʤʽʩʪʫ 

ʢʣʽʪʢʦʚʠʥʠ (ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ), ʷʢʦʾ ʧʨʠʪʘʤʘʥʥʘ ʥʠʟʢʘ ʢʦʨʠʩʥʠʭ ʝʬʝʢʪʽʚ: 

ʩʧʨʠʷʻ ʥʦʨʤʘʣʴʥʦʾ ʤʦʪʦʨʠʢʠ ʢʠʰʢʽʚʥʠʢʫ ʽ ʧʽʜʪʨʠʤʢʠ ʚ ʥʴʦʤʫ ʭʦʨʦʰʦʾ 

ʤʽʢʨʦʬʣʦʨʠ; ʟʤʝʥʰʝʥʥʶ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʨʽʚʥʶ ʭʦʣʝʩʪʝʨʠʥʫ; 

ʨʝʘʙʩʦʨʙʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ ʧʝʨʝʪʨʘʚʣʝʥʥʶ ʢʨʦʭʤʘʣʶ.  

ʂʨʦʭʤʘʣʴ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʚʦʜʽʚ ʚ ʭʘʨʯʫʚʘʥʥʽ ʣʶʜʠʥʠ; ʚʽʥ 

ʦʙʚʦʣʽʢʘʻ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʢʠʰʢʽʚʥʠʢʫ, ʧʦʛʣʠʥʘʶʯʠ (ʘʙʩʦʨʙʫʶʯʠ) ʰʢʽʜʣʠʚʽ 

ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʨʝʯʦʚʠʥʠ; ʩʧʨʠʷʻ ʜʦʙʨʦʤʫ ʟʘʩʚʦʶʚʘʥʥʶ ʦʨʛʘʥʽʟʤʦʤ ʜʝʷʢʠʭ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʮʠʥʢʫ, ʟʘʣʽʟʘ.  

ɹɽʗʅʉ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ: ʚʽʪʘʤʽʥʫ ɽ (Ŭ-

ʪʦʢʦʬʝʨʦʣ) 15,40 ʤʛ/ʢʛ, ʷʢʠʡ ʧʨʦʷʚʣʷʻ ʪʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʽ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʘ, 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʯʠ ʥʘ ʧʨʦʮʝʩʠ ʢʣʽʪʠʥʥʦʛʦ ʜʠʭʘʥʥʷ, ʽ ʭʣʦʨʦʛʝʥʦʚʫ ʢʠʩʣʦʪʫ 

0,321%, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʦʙʤʽʥ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ 

ʧʦʧʝʨʝʜʞʘʻ ʧʦʜʘʛʨʫ, ʪʘ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʮʫʢʨʫ ʚ ʢʨʦʚʽ.  

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʟʦʣʠ (8,0%) ʚʢʘʟʫʻ ʥʘ ʙʘʛʘʪʰʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ 

ɹɭʗʅʉ ʧʦʨʽʚʥʷʥʦ ʟ ʮʽʣʴʥʠʤ ʥʘʩʽʥʥʷʤ ʩʦʥʷʰʥʠʢʫ (2,68ï4,87%) [7]. 
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ʆʪʞʝ, ɹɽʗʅʉ ʻ ʫʥʽʢʘʣʴʥʠʤ ʙʽʣʢʦʚʦ-ʤʽʥʝʨʘʣʴʥʠʤ ʩʠʨʦʚʠʥʥʠʤ 

ʽʥʛʨʝʜʽʻʥʪʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʣʽʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʪʘ ʢʦʤʧʣʝʢʩ ʚʦʜʦ- ʽ 

ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ. 
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ʋɼʂ 637.146   

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʁʆɻʋʈʊʋ ʐʃʗʍʆʄ ɺɺɽɼɽʅʅʗ 

ɼɯɭʊʀʏʅʆɰ ɿɸʃɯɿʆɺʄɯʉʅʆɰ ɼʆɹɸɺʂʀ 

ʉ.ʆ. ɺɽʈɹʀʎʔʂɸ1, ɯ.ɺ. ʎʀʍɸʅʆɺʉʔʂɸ1, ʊ.ɸ. ʃɸɿɸʈɭɺɸ1, ɺ.ɺ. ɭɺʃɸʐ2 
1 ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ. 

2 ɹʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʜʫʢʪʽʚ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʪʘ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʥʘʧʨʘʚʣʝʥʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʜʽʶ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʘʥʪʠʘʥʝʤʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʻ ʦʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ 

ʨʦʟʚʠʪʢʫ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʘʢʽ ʧʨʦʜʫʢʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʦʣʽʧʰʠʪʠ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʨʽʟʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʧʦʩʠʣʝʥʥʷʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʝʨʝʜʦʚʠʱʝ, ʟʨʦʩʪʘʶʯʠʤ ʨʽʚʥʝʤ ʩʪʨʝʩʽʚ 

ʽ ʧʩʠʭʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʣʶʜʠʥʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭ ʷʢ ʧʨʦʜʫʢʪʠ ʟʜʦʨʦʚʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ [1, 2]. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʥʘʰʦʾ ʢʨʘʾʥʠ ʩʣʽʜ 

ʟʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʠ ʜʣʷ ʡʦʛʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʙʘʛʘʯʝʥʠʭ 

ʣʝʛʢʦ ʟʘʩʚʦʶʚʘʥʠʤ ʟʘʣʽʟʦʤ [3]. 

ɼʽʻʪʠʯʥʘ ʟʘʣʽʟʦʚʤʽʩʥʘ ʜʦʙʘʚʢʘ (ɼɿɼ) ʚʠʛʦʪʦʚʣʝʥʘ ʥʘ ʦʩʥʦʚʽ ʭʘʨʯʦʚʦʾ 

ʢʨʦʚʽ ʡ ʤʽʩʪʠʪʴ ʛʝʤʦʚʝ ʟʘʣʽʟʦ ʫ ʣʝʛʢʦ ʟʘʩʚʦʶʚʘʥʽʡ ʚʽʜʥʦʚʣʝʥʽʡ ʬʦʨʤʽ (Fe2+). 

ʊʘʢʦʞ ʚʦʥʘ ʟʙʘʛʘʯʫʻ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʧʦʚʥʦʮʽʥʥʠʤ ʙʽʣʢʦʤ ʪʘ ʾʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʥʘʪʫʨʘʣʴʥʠʡ ʯʝʨʚʦʥʦ ʢʦʨʠʯʥʝʚʠʡ ʙʘʨʚʥʠʢ. ɼɿɼ ʤʽʩʪʠʪʴ 

ʥʘ 1000 ʛ ʜʦʙʘʚʢʠ: 75,0 ʛ ʙʽʣʢʘ; 1,0 ʛ ʛʝʤʦʚʦʛʦ ʟʘʣʽʟʘ. ɼɿɼ ʚʥʦʩʠʣʠ ʚ ʡʦʛʫʨʪ 

ʥʘ ʩʪʘʜʽʾ ʟʘʢʚʘʰʫʚʘʥʥʷ ʽ ʚ ʛʦʪʦʚʠʡ ʢʠʩʣʦʤʦʣʦʯʥʠʡ ʧʨʦʜʫʢʪ ʫ ʜʦʟʫʚʘʥʥʽ 3,0% 

(2 ʛ ʜʦʙʘʚʢʠ = 0,002 ʛ ʛʝʤʦʚʦʛʦ ʟʘʣʽʟʘ) ʥʘ ʦʜʥʫ ʧʦʨʮʽʶ (200 ʛ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʜʦʙʦʚʽʡ ʥʦʨʤʽ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ (15ï17 ʤʛ ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ, ʱʦ ʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʛʝʤʦʚʝ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 2 ʤʛ) [4]. ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʡʦʛʫʨʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʢʚʘʩʢʫ ʙʘʢʪʝʨʽʘʣʴʥʫ çɯʧʨʦʚʽʪ-ʡʦʛʫʨʪè [5].  

 ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʮʝʧʪʫʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʷʢʦʩʪʽ 

ʙʘʟʦʚʦʾ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʢʣʘʩʠʯʥʘ ʨʝʮʝʧʪʫʨʘ ʽ ʪʝʭʥʦʣʦʛʽʷ ʜʝʩʝʨʪʫ 

çʂʠʩʣʦʤʦʣʦʯʥʝ ʞʝʣʝ ï ʞʝʣʝ  ʽʟ ʤʦʣʦʢʘè. ɺʽʜʦʤʦ, ʱʦ ʚʽʪʘʤʽʥ ʉ ʪʘ ʢʠʩʣʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʦʢʨʘʱʫʶʪʴ ʧʦʛʣʠʥʘʥʥʷ ʟʘʣʽʟʘ, ʪʦʤʫ ʟʘʤʽʩʪʴ ʤʦʣʦʢʘ ʥʘʤʠ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʡʦʛʫʨʪ.  ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʚʠʙʦʨʫ ʜʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʷʢʦʩʪʽ 

ʙʘʟʦʚʦʛʦ ʩʪʘʣʦ: ʚʢʣʶʯʝʥʥʷ ʚ ʨʝʮʝʧʪʫʨʥʠʡ ʩʢʣʘʜ ʜʝʩʝʨʪʫ ʟʘʤʽʩʪʴ (ʪʘ ʨʘʟʦʤ) ʟ 

ʧʦʨʦʰʢʦʤ ʢʘʢʘʦ, ʜʽʻʪʠʯʥʦʾ ʟʘʣʽʟʦʚʤʽʩʥʦʾ ʜʦʙʘʚʢʠ (ɼɿɼ), ʷʢʘ  ʜʦʟʚʦʣʠʪʴ 

ʟʙʝʨʝʛʪʠ ʥʘʪʫʨʘʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ï ʰʦʢʦʣʘʜʥʦʾ ʢʦʣʽʨ ʜʝʩʝʨʪʫ;  ʚʚʝʜʝʥʥʷ ɼɿɼ 

ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʠʤ  ʟʘʣʽʟʦʤ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʜʝʩʝʨʪʽʚ ʻ 

ʘʢʪʫʘʣʴʥʠʤ, ʪʘʢ ʷʢ ʮʽ ʧʨʦʜʫʢʪʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʘʶʪʴ ʦʙʤʝʞʝʥʴ ʟʽ ʩʧʦʞʠʚʘʥʥʷ 

ʨʽʟʥʠʤʠ ʚʝʨʩʪʚʘʤʠ ʥʘʩʝʣʝʥʥʷ ʽ ʤʽʩʪʷʪʴ ʚʫʛʣʝʚʦʜ ʣʘʢʪʦʟʫ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʚʩʤʦʢʪʫʚʘʥʥʶ ʪʘ ʟʘʩʚʦʻʥʥʶ ʟʘʣʽʟʘ. ʇʝʨʝʜ ʚʥʝʩʝʥʥʷʤ ʫ ʧʘʩʪʝʨʠʟʦʚʘʥʝ ʤʦʣʦʢʦ 
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ɼɿɼ, ʙʘʢʪʝʨʽʘʣʴʥʫ ʟʘʢʚʘʩʢʫ çɯʧʨʦʚʽʪ-ʡʦʛʫʨʪè ʽ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ ʨʝʪʝʣʴʥʦ 

ʨʦʟʯʠʥʷʣʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʘʩʪʝʨʠʟʦʚʘʥʦʛʦ, ʦʭʦʣʦʜʞʝʥʦʛʦ ʜʦ (37-40)Áʉ 

ʤʦʣʦʢʘ. ʂʘʢʘʦ-ʧʦʨʦʰʦʢ ʜʦʜʘʚʘʣʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ [2, 3, 6]. ʈʝʮʝʧʪʫʨʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʡʦʛʫʨʪʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙ. 1. 
 

ʊʘʙʣʠʮʷ 1 ï  ʈʝʮʝʧʪʫʨʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʡʦʛʫʨʪʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ 

ʄʘʩʘ ʥʝʪʪʦ, ʛ 

ɿʨʘʟʦʢ 1 

(ɼɿɼ+ʢʘʢʘʦ) 

ɿʨʘʟʦʢ 2 

(ɼɿɼ) 

ɿʨʘʟʦʢ 3 

(ʢʘʢʘʦ) 

ɻʦʪʦʚʠʡ ʡʦʛʫʨʪ ʟ ʤʦʣʦʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʠʩʣʦʤʦʣʦʯʥʦʾ ʟʘʢʚʘʩʢʠ 
600,0 600,0 600,0 

ɼʽʻʪʠʯʥʘ ʟʘʣʽʟʦʚʤʽʩʥʘ ʜʦʙʘʚʢʘ (ɼɿɼ) 10,0 10,0 - 

ʂʘʢʘʦ-ʧʦʨʦʰʦʢ 20,0 - 20,0 

ʎʫʢʦʨ-ʧʽʩʦʢ 100,0  100,0  100,0  

ɾʝʣʘʪʠʥ ʰʚʠʜʢʦʨʦʟʯʠʥʥʠʡ  25,0  25,0  20,0 

ɺʘʥʽʣʴʥʠʡ ʮʫʢʦʨ 5,0  5,0  5,0  

ʐʦʢʦʣʘʜ ʪʘ ʤʠʛʜʘʣʴʥʽ ʧʣʘʩʪʽʚʮʽ   110,0 130,0 125,0 

ɺʦʜʘ  130,0 130,0 130,0 

ɺʪʨʘʪʠ, % 1,0 1,0 1,0 

ɺʠʭʽʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ 1000,0 1000,0 1000,0 
 

ʄʦʣʦʢʦ ʩʢʚʘʰʫʚʘʣʠ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʱʦʜʦ ʧʨʠʛʦʪʫʚʘʥʥʷ 

çɯʧʨʦʚʽʪ-ʡʦʛʫʨʪʫè [5, 6].  ɼɿɼ ʚʚʦʜʠʣʠ ʷʢ ʥʘ ʩʪʘʜʽʾ ʩʢʚʘʰʫʚʘʥʥʷ, ʪʘʢ ʽ ʚ 

ʛʦʪʦʚʠʡ ʡʦʛʫʨʪ. ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ ɼɿɼ ʥʘ ʩʪʘʜʽʾ ʩʢʚʘʰʫʚʘʥʥʷ ʡʦʛʫʨʪʫ ʚ 

ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʧʘʜʘʥʥʷ ʜʦʙʘʚʢʠ ʚ ʦʩʘʜ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʞʝʣʘʪʠʥʫ ʚ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʚʠʧʘʜʘʥʥʷ ʦʩʘʜʫ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘʚʜʷʢʠ ʙʽʣʴʰ 

ʱʽʣʴʥʽʡ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ, ʢʦʥʩʠʩʪʝʥʮʽʾ. ʋ ʟʨʘʟʢʘʭ, ʫ ʷʢʽ ɼɿɼ ʙʫʣʘ ʚʚʝʜʝʥʘ ʥʘ 

ʩʪʘʜʽʾ ʩʢʚʘʰʫʚʘʥʥʷ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʙʦʨʦʰʥʠʩʪʠʡ ʩʤʘʢ ʽʟ ʭʘʨʘʢʪʝʨʥʠʤ 

ʧʨʠʩʤʘʢʦʤ ʟʘʣʽʟʘ. ʋ ʟʨʘʟʢʘʭ, ʫ ʷʢʽ ɼɿɼ ʙʫʣʘ ʚʚʝʜʝʥʘ ʧʽʩʣʷ ʩʢʚʘʰʫʚʘʥʥʷ, 

ʙʦʨʦʰʥʠʩʪʦʛʦ ʧʨʠʩʤʘʢʫ ʥʝ ʙʫʣʦ. ʆʮʽʥʢʘ ʩʝʥʩʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʡʦʛʫʨʪʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2. 
 

ʊʘʙʣʠʮʷ 2 ï  ʉʝʥʩʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʡʦʛʫʨʪʽʚ 
ʅʘʟʚʘ 

ʧʦʢʘʟʥʠʢʘ 
ʂʦʥʪʨʦʣʴ 

ɿʨʘʟʦʢ 1 

(ɼɿɼ+ʢʘʢʘʦ) 

ɿʨʘʟʦʢ 2 

(ɼɿɼ) 

ɿʨʘʟʦʢ 3 

(ʢʘʢʘʦ) 

ɿʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ 

ʆʜʥʦʨʽʜʥʘ, ʥʝʪʝʢʫʯʘ 

ʤʘʩʘ, ʱʦ ʧʦʚʥʽʩʪʶ 

ʟʙʝʨʽʛʘʻ ʬʦʨʤʫ ʥʘ 

ʟʨʽʟʽ; ʧʦʚʝʨʭʥʷ 

ʨʽʚʥʘ, ʛʣʷʥʮʝʚʘ 

ʆʜʥʦʨʽʜʥʘ, ʥʝʪʝʢʫʯʘ 

ʤʘʩʘ, ʱʦ ʧʦʚʥʽʩʪʶ 

ʟʙʝʨʽʛʘʻ ʬʦʨʤʫ ʥʘ 

ʟʨʽʟʽ; ʧʦʚʝʨʭʥʷ 

ʨʽʚʥʘ, ʛʣʷʥʮʝʚʘ 

ʆʜʥʦʨʽʜʥʘ, ʥʝʪʝʢʫʯʘ 

ʤʘʩʘ, ʱʦ ʧʦʚʥʽʩʪʶ 

ʟʙʝʨʽʛʘʻ ʬʦʨʤʫ ʥʘ 

ʟʨʽʟʽ; ʧʦʚʝʨʭʥʷ 

ʨʽʚʥʘ, ʛʣʷʥʮʝʚʘ 

ʆʜʥʦʨʽʜʥʘ, ʥʝʪʝʢʫʯʘ 

ʤʘʩʘ, ʱʦ ʧʦʚʥʽʩʪʶ 

ʟʙʝʨʽʛʘʻ ʬʦʨʤʫ ʥʘ 

ʟʨʽʟʽ; ʧʦʚʝʨʭʥʷ 

ʨʽʚʥʘ, ʛʣʷʥʮʝʚʘ 

ʉʤʘʢ ʍʘʨʘʢʪʝʨʥʠʡ 

ʡʦʛʫʨʪʫ 

ʐʦʢʦʣʘʜʥʠʡ 

ʧʨʠʩʤʘʢ ʟ ʧʽʩʣʷ 

ʩʤʘʢʦʤ ʟʘʣʽʟʘ 

ʍʘʨʘʢʪʝʨʥʠʡ 

ʡʦʛʫʨʪʫ ʟ ʧʨʠʻʤʥʠʤ 

ʩʤʘʢʦʤ ʛʝʤʘʪʦʛʝʥʘ 

ʐʦʢʦʣʘʜʥʠʡ 

ʨʽʚʥʦʤʽʨʥʠʡ 

ʂʦʣʽʨ ɹʽʣʠʡ ʨʽʚʥʦʤʽʨʥʠʡ ʍʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 

ʩʢʣʘʜʦʚʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ, 

ʧʨʠʻʤʥʠʡ 

ʉʽʨʫʚʘʪʦ-

ʢʦʨʠʯʥʴʦʚʘʪʠʡ 

ʐʦʢʦʣʘʜʥʠʡ 

ʂʦʥʩʠʩʪʝʥʮʽʷ ʆʜʥʦʨʽʜʥʘ 

ʞʝʣʝʧʦʜʽʙʥʘ 

ʆʜʥʦʨʽʜʥʘ 

ʞʝʣʝʧʦʜʽʙʥʘ 

ʆʜʥʦʨʽʜʥʘ 

ʞʝʣʝʧʦʜʽʙʥʘ 

ʆʜʥʦʨʽʜʥʘ 

ʞʝʣʝʧʦʜʽʙʥʘ 

ʈʝʟʫʣʴʪʘʪʠ ʩʝʥʩʦʨʥʦʾ ʦʮʽʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, 

ʢʦʥʩʠʩʪʝʥʮʽʷ, ʢʦʣʽʨ, ʩʤʘʢ ʽ ʟʘʧʘʭ ʡʦʛʫʨʪʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʩʦʚʦʾ 
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ʯʘʩʪʢʠ ɼɿɼ ʪʘ ʢʘʢʘʦ-ʧʦʨʦʰʢʫ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʡʦʛʫʨʪ ʽʟ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʜʦʙʘʚʢʠ 3% ʪʘ ʢʘʢʘʦ, 

ʚʥʝʩʝʥʠʤʠ ʚ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ. ʎʽ ʟʨʘʟʢʠ ʤʘʣʠ ʰʦʢʦʣʘʜʥʠʡ ʢʦʣʽʨ, ʦʜʥʦʨʽʜʥʫ 

ʢʦʥʩʠʩʪʝʥʮʽʶ, ʩʤʘʢ ʽ ʟʘʧʘʭ, ʚʣʘʩʪʠʚʽ ʢʠʩʣʦʤʦʣʦʯʥʠʤ ʜʝʩʝʨʪʘʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʥʩʦʨʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ ʡʦʛʫʨʪʽʚ ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʤʽʩʪ ɼɿɼ: 3% ʚʽʜ ʤʘʩʠ ʨʝʮʝʧʪʫʨʥʦʾ 

ʩʫʤʽʰʽ. ʊʘʢʘ ʢʽʣʴʢʽʩʪʴ ʜʽʻʪʠʯʥʦʾ ʟʘʣʽʟʦʚʤʽʩʥʦʾ ʜʦʙʘʚʢʠ (ɼɿɼ) ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʙʦʚʫ ʧʦʪʨʝʙʫ ʽ ʥʦʨʤʫ ʣʶʜʠʥʠ ʚ ʟʘʣʽʟʽ ʚ ʨʘʟʽ ʚʞʠʚʘʥʥʷ 200 ʛ ʡʦʛʫʨʪʫ. 
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ʋɼʂ 677.12:664   

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɯʂʈʆɻʈɯʅ ʋ ʊɽʍʅʆʃʆɻɯɰ ʉʄʋɿɯ 

ʅ. ʉ. ʅɯʂʆʃɽʅʂʆ, ʊ.ɸ. ʃɸɿɸʈɭɺɸ, ɯ.ɺ. ʎʀʍɸʅʆɺʉʔʂɸ 

ʋʢʨʘʾʥʩʴʢʘ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ 
 

ʉʪʘʥ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʦʜʥʠʤ ʽʟ ʷʢʠʭ 

ʻ ʨʘʮʽʦʥ ʭʘʨʯʫʚʘʥʥʷ. ɿʙʘʣʘʥʩʦʚʘʥʠʡ ʨʘʮʽʦʥ ʭʘʨʯʫʚʘʥʥʷ ʤʘʻ ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʟʜʦʨʦʚôʷ, ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʥʘʩʝʣʝʥʥʷ. ʇʨʦʪʝ, ʚ ʩʫʯʘʩʥʠʭ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʯʘʩʫ ʥʘʩʝʣʝʥʥʶ 

ʋʢʨʘʾʥʠ ʩʢʣʘʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʯʝʨʝʟ ʨʷʜ 

ʧʝʨʝʰʢʦʜ ʽ ʦʙʤʝʞʝʥʴ. ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʫʩʢʣʘʜʥʶʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚʽʜʥʝʩʝʤʦ: ʟʥʠʞʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʢʨʘʾʥʽ ʪʘ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, 

ʱʦ ʦʙʤʝʞʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʜʦ ʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʘʩʦʨʪʠʤʝʥʪʫ; 

ʚʠʤʫʰʝʥʘ ʝʚʘʢʫʘʮʽʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚ ʨʘʡʦʥʠ ʪʘ ʢʨʘʾʥʠ, ʜʝ 

ʽʩʥʫʶʪʴ ʽʥʰʽ ʢʫʣʽʥʘʨʥʽ ʪʨʘʜʠʮʽʾ ʪʘ ʧʨʦʜʫʢʪʠ; ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʪʘʥʽ ʩʪʨʝʩʫ ʪʘ 

ʜʝʧʨʝʩʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʚʪʨʘʪʽ ʘʧʝʪʠʪʫ, ʚʞʠʚʘʥʥʷ 

ʢʘʣʦʨʽʡʥʦʾ ʚʫʛʣʝʚʦʜʥʦʾ ʪʘ ʞʠʨʥʦʾ ʧʨʦʜʫʢʮʽʾ; ʦʙʤʝʞʝʥʠʡ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ ʦʙʨʦʙʣʝʥʥʷ ʩʠʨʦʚʠʥʠ ʫ ʟʚôʷʟʢʫ ʽʟ ʨʫʡʥʫʚʘʥʥʷʤ ʦʙôʻʢʪʽʚ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʽʥʰʠʭ 

ʪʝʧʣʦʥʦʩʽʾʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʽ ʬʘʢʪʦʨʠ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʩʪʘʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʨʝʮʝʧʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʩʤʫʟʽ, ʱʦ ʟʙʘʣʘʥʩʦʚʘʥʽ ʟʘ ʥʫʪʨʽʻʥʪʥʠʤ ʩʢʣʘʜʦʤ. 

ɿʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʮʴʦʛʦ ʥʘʧʦʶ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʠʨʦʚʠʥʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʤʫʟʽ 

ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʬʨʫʢʪʽʚ, ʦʚʦʯʽʚ, ʷʛʽʜ, ʢʨʫʧ, ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʩʧʝʮʽʡ ʪʘ 

ʽʥ. ʉʤʫʟʽ ʤʦʞʥʘ ʨʦʟʨʦʙʣʷʪʠ ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʠʭ ʧʦʪʨʝʙ ʫ ʭʘʨʯʫʚʘʥʥʽ 

ʪʘ ʥʘʜʘʥʥʷ ʮʴʦʤʫ ʥʘʧʦʶ ʦʟʜʦʨʦʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ʩʧʨʷʤʦʚʘʥʦʾ ʜʽʾ. ʇʨʦʩʪʘ ʪʝʭʥʦʣʦʛʽʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʥʘʧʦʶ ʥʝ 

ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʘʙʦ ʙʘʛʘʪʦ ʯʘʩʫ. ʁʦʛʦ ʤʦʞʥʘ ʚʞʠʚʘʪʠ ʷʢ ʜʦʤʘ, 

ʪʘʢ ʽ ʚ ʜʦʨʦʟʽ, ʥʘ ʨʦʙʦʪʽ, ʧʽʩʣʷ ʪʨʝʥʫʚʘʥʴ. ʎʝʡ ʥʘʧʽʡ ʤʦʞʝ ʩʪʘʪʠ ʯʘʩʪʠʥʦʶ 

ʜʝʥʥʦʛʦ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʚʘʨʽʘʥʪ ʜʣʷ ʩʥʽʜʘʥʢʫ, 

ʧʝʨʝʢʫʩʫ, ʦʙʽʜʫ  ʘʙʦ ʚʝʯʝʨʽ.  

ʆʙôʻʢʪʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʩʤʫʟʽ ʽʟ ʤʽʢʨʦʛʨʽʥ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʽʢʨʦʛʨʽʥ ʩʦʥʷʰʥʠʢʘ ʪʘ ʩʦʯʝʚʠʮʽ, ʨʦʩʣʠʥʥʽ ʦʣʽʾ, 

ʛʘʨʙʫʟ, ʥʘʩʽʥʥʷ ʣʴʦʥʫ, ʩʤʫʟʽ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʛʨʽʥ ʩʦʥʷʰʥʠʢʘ ʪʘ ʩʦʯʝʚʠʮʽ ʫ ʪʝʭʥʦʣʦʛʽʾ ʩʤʫʟʽ. 

ʄʽʢʨʦʛʨʽʥ ï ʮʝ ʥʝʚʝʣʠʢʽ ʧʘʨʦʩʪʢʠ ʟʣʘʢʽʚ, ʦʚʦʯʽʚ, ʙʦʙʽʚ ʽ ʪʨʘʚ ʥʘʜ ʣʽʥʽʻʶ 

ˇʨʫʥʪʫ, ʷʢʠʡ ʟʙʠʨʘʶʪʴ ʽ ʚʞʠʚʘʶʪʴ ʚ ʾʞʫ ʧʽʩʣʷ 7ï14 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʧʦʩʽʚʫ. 

ʈʦʟʤʽʨʠ ʮʠʭ ʧʘʨʦʩʪʢʽʚ ʚʘʨʽʶʶʪʴ ʚʽʜ 2,5 ʜʦ 4,0 ʩʤ.  
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ɺʠʨʦʱʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʛʨʽʥ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʪʨʘʚ ʤʘʻ 

ʜʝʢʽʣʴʢʘ ʧʝʨʝʚʘʛ: ʡʦʛʦ ʤʦʞʥʘ ʰʚʠʜʢʦ ʚʠʨʦʩʪʠʪʠ ʥʘ ʜʦʩʪʘʪʥʴʦ ʥʝʚʝʣʠʢʽʡ 

ʧʣʦʱʽ ʪʘ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʠʡ ʚʨʦʞʘʡ. ʇʨʠ ʩʠʩʪʝʤʥʦʤʫ ʟʘʩʽʚʘʥʥʽ ʚʨʦʞʘʡ 

ʤʽʢʨʦʛʨʽʥ ʤʦʞʥʘ ʟʙʠʨʘʪʠ ʯʝʨʝʟ ʢʦʞʥʽ 7-14 ʜʥʽʚ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʨʦʢʫ ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʩʝʟʦʥ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʤʽʢʨʦʛʨʽʥ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʩʪʠʮʠʜʠ 

ʪʘ ̔ʥʰʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʪʘ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʧʨʦʜʫʢʪ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʫ ʩʠʨʦʚʠʥʫ ʤʦʞʥʘ 

ʦʪʨʠʤʫʚʘʪʠ ʤʽʢʨʦʛʨʽʥ ʨʽʟʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʦʟʜʦʨʦʚʯʦʾ ʜʽʾ, ʩʤʘʢʫ. 

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʟʚʝʨʥʫʪʦ ʫʚʘʛʫ ʥʘ ʤʽʢʨʦʛʨʽʥ ʩʦʥʷʰʥʠʢʘ ʪʘ 

ʩʦʯʝʚʠʮʽ. ɿʛʽʜʥʦ ʘʥʘʣʽʟʫ ʥʫʪʨʽʻʥʪʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ US 

Department of Agriculture (FoodData Central) ʚʦʥʠ ʤʽʩʪʷʪʴ ʙʽʣʦʢ, 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʠ [1]. 

ʄʽʢʨʦʛʨʽʥ ʩʦʥʷʰʥʠʢʫ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʙʽʣʢʘ ʪʘ 8 ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʥʝʦʙʭʽʜʥʠʭ ʦʨʛʘʥʽʟʤʫ. ɺʠʩʪʫʧʘʻ ʜʞʝʨʝʣʦʤ ʚʽʪʘʤʽʥʫ ɸ, 

ʢʦʤʧʣʝʢʩʫ ɺ, ʉ, D, ɽ ʪʘ ʂ, ʘ ʪʘʢʦʞ ʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ. ʄʽʩʪʠʪʴ ʪʘʢʽ ʤʽʥʝʨʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ, ʷʢ ʢʘʣʴʮʽʡ, ʟʘʣʽʟʦ, ʤʘʛʥʽʡ, ʢʘʣʽʡ, ʬʦʩʬʦʨ, ʤʽʜʴ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮʴ ʽ 

ʩʝʣʝʥ. ʄʽʢʨʦʛʨʽʥ ʩʦʥʷʰʥʠʢʫ ʪʘʢʦʞ ʻ ʯʫʜʦʚʠʤ ʜʞʝʨʝʣʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʟʘʭʠʩʪʫ ʢʣʽʪʠʥ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʚʽʣʴʥʠʤʠ 

ʨʘʜʠʢʘʣʘʤʠ. ɸʥʪʠʦʢʩʠʜʘʥʪʠ ʪʘ ʧʦʣʽʬʝʥʦʣʠ, ʷʢʠʤʠ ʙʘʛʘʪʠʡ ʤʽʢʨʦʛʨʽʥ, 

ʙʦʨʶʪʴʩʷ ʟ ʦʢʠʩʣʶʚʘʣʴʥʠʤ ʩʪʨʝʩʦʤ ʽ ʟʘʧʘʣʝʥʥʷʤ. ʈʝʛʫʣʷʨʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʫ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʜʦʨʦʚôʶ ʩʝʨʮʷ, ʧʦʢʨʘʱʝʥʥʶ ʪʨʘʚʣʝʥʥʷ, 

ʟʤʽʮʥʝʥʥʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʤʽʮʥʝʥʥʶ ʟʜʦʨʦʚôʷ ʰʢʽʨʠ, ʜʦʧʦʤʘʛʘʶʪʴ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʘʛʫ ʟʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʢʣʽʪʢʦʚʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʤʽʢʨʦʛʨʽʥ 

ʩʦʥʷʰʥʠʢʘ ʤʽʩʪʠʪʴ ʬʽʪʦʩʪʝʨʦʣʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʣʽʧʽʜʽʚ 

ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʶʯʠ ʨʽʚʝʥʴ ʣʽʧʽʜʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ. 

ʌʽʪʦʩʪʝʨʦʣʠ ʤʦʞʫʪʴ ʟʘʧʦʙʽʛʪʠ ʟʚʫʞʝʥʥʶ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʱʦ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʝʨʮʷ. ʉʝʣʝʥ, ʥʘ ʷʢʠʡ ʙʘʛʘʪʠʡ ʤʽʢʨʦʛʨʽʥ ʩʦʥʷʰʥʠʢʘ, ʻ 

ʦʜʥʠʤ ʽʟ ʧʦʪʫʞʥʠʭ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʱʦ ʙʣʦʢʫʻ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʪʘ 

ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʜʯʘʩʥʦʤʫ ʩʪʘʨʽʥʥʶ ʦʨʛʘʥʽʟʤʫ [2]. 

ʄʽʢʨʦʛʨʽʥ ʩʦʯʝʚʠʮʽ ʻ ʜʞʝʨʝʣʦʤ ʙʽʣʢʘ, ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ ʽ 

ʤʽʥʝʨʘʣʽʚ. ʊʘʢ ʫ ʥʴʦʤʫ ʤʽʩʪʠʪʴʩʷ ʙʽʣʢʘ (17,92% ʚʽʜ ʜʦʙʦʚʦʾ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ), 

17 ʟ 20 ʘʤʽʥʦʢʠʩʣʦʪ ʽ 8 ʟ 9 ʥʝʟʘʤʽʥʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʣʝʡʮʠʥ (0,63 ʛ), ʘʨʛʽʥʽʥ 

(0,61 ʛ) ʽ ʩʝʨʠʥ (0,50 ʛ). ɹʘʛʘʪʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʷʢʠʡ ʧʨʜʩʪʘʚʣʝʥʠʡ 

ʪʘʢʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢ ʟʘʣʽʟʦ (17,83%), ʬʦʩʬʦʨ (13,84%), ʮʠʥʢ (13,73%), ʤʽʜʴ 

(39,11%) ʽ ʤʘʨʛʘʥʝʮʴ (22,00%). ʚʽʪʘʤʽʥʫ ʉ (18,33%), ʪʽʘʤʽʥʫ (19%), 

ʧʘʥʪʦʪʝʥʦʚʦʾ ʢʠʩʣʦʪʠ (11,56%), ʧʽʨʠʜʦʢʩʠʥʫ (11,81%), ʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ 

(25%). ɺʞʠʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥ ʩʦʯʝʚʠʮʽ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ [3, 4]. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚʯʝʥʠʤʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʤʽʢʨʦʛʨʽʥ ʩʦʯʝʚʠʮʽ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʽ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʠʭ 

ʩʧʦʣʫʢ, ʷʢʽ ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʤʦʞʫʪʴ ʫʧʦʚʽʣʴʥʠʪʠ ʘʙʦ ʟʫʧʠʥʠʪʠ 

ʨʦʟʚʠʪʦʢ ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ, ʟʥʠʞʫʶʪʴ ʨʠʟʠʢ ʭʚʦʨʦʙ ʩʝʨʮʷ. ʅʘʷʚʥʽʩʪʴ 
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ʩʧʝʮʠʬʽʯʥʠʭ ʙʽʦʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʥʘʜʘʻ ʾʡ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʎʝ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʣʽʢʫʚʘʥʥʽ ʟʘʧʘʣʴʥʠʭ ʩʪʘʥʽʚ, ʪʘʢʠʭ ʷʢ ʘʨʪʨʠʪ. ɿʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʫ ʉ ʩʧʨʠʷʻ ʟʤʽʮʥʝʥʥʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʄʽʢʨʦʟʝʣʝʥʴ 

ʩʦʯʝʚʠʮʽ ʙʘʛʘʪʘ ʟʘʣʽʟʦʤ, ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʛʝʤʦʛʣʦʙʽʥʫ, ʙʽʣʢʘ, ʱʦ 

ʤʽʩʪʠʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʢʨʦʚʽ, ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʢʠʩʝʥʴ ʧʦ ʚʩʴʦʤʫ ʪʽʣʫ.  

ɺʨʘʭʦʚʫʶʯʠ ʙʘʛʘʪʠʡ ʚʽʪʘʤʽʥʥʠʡ ʩʢʣʘʜ ʤʽʢʨʦʛʨʽʥ, ʥʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ 

ʾʭ ʧʨʠʛʦʪʫʚʘʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʠʨʦʤʫ ʩʪʘʥʽ, ʙʝʟ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ.  

ʇʨʦʧʦʥʫʻʤʦ ʩʢʣʘʜ ʩʤʫʟʽ, ʦʩʥʦʚʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʷʢʦʛʦ ʻ ʤʽʢʨʦʛʨʽʥ 

ʩʦʥʷʰʥʠʢʘ ʪʘ ʩʦʯʝʚʠʮʽ, ʧʶʨʝ ʛʘʨʙʫʟʘ, ʧʦʜʨʽʙʥʝʥʝ ʥʘʩʽʥʥʷ ʣʴʦʥʫ, 

ʥʝʨʘʬʽʥʦʚʘʥʘ ʨʦʩʣʠʥʥʘ ʦʣʽʷ. ʋʩʽ ʽʥʛʨʝʜʽʻʥʪʠ ʧʦʜʨʽʙʥʶʶʪʴʩʷ ʙʣʝʥʜʝʨʦʤ ʜʦ 

ʦʜʥʦʨʽʜʥʦʾ ʤʘʩʠ ʧʝʨʝʜ ʚʞʠʚʘʥʥʷʤ. 

ɺʠʩʥʦʚʢʠ. ɿʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʥʦʤʫ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʩʧʦʣʫʢ 

ʪʘ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʽʢʨʦʛʨʽʥ 

ʩʦʥʷʰʥʠʢʘ ʪʘ ʩʦʯʝʚʠʮʽ ʷʢ ʜʦʙʘʚʢʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʤʫʟʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʽ ʽʥʛʨʝʜʽʻʥʪʠ ʤʘʶʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɺʠʧʫʩʢ ʪʘʢʦʛʦ ʥʘʧʦʶ ʜʦʟʚʦʣʠʪʴ ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʤʫʟʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʉʦʮʽʘʣʴʥʠʡ 

ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʤʫʟʽ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ 

ʧʨʦʜʫʢʪʘʤʠ ʜʣʷ ʦʟʜʦʨʦʚʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 
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ʋɼʂ 663.4      

ɺʇʃʀɺ ʐʈʆʊʋ ɿɸʈʆɼʂɯɺ ʇʐɽʅʀʎɯ ʅɸ ʇʈʆʎɽʉ ʆʎʋʂʈɽʅʅʗ 
ʇʀɺʅʆɻʆ ɿɸʊʆʈʋ ɿɸ ʋʄʆɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʆʃʆɼʋ 

ɿʅʀɾɽʅʆɰ ʗʂʆʉʊɯ 
ʂ. ɸ. ʄʆɿɻʆɺɸ, ɸ. ɸ. ʊʀʑɽʅʂʆ, ʅ. ɺ. ʃɸʇʀʎʔʂɸ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ʽʤʝʥʽ ʊ. ʊ. ʐʝʚʯʝʥʢʘ 
 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʧʠʚʘ ʻ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ 
ʟʘʪʠʨʘʥʥʷ. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʱʝʧʣʝʥʥʷ ʙʽʣʢʽʚ ʥʘ 
ʘʤʽʥʦʢʠʩʣʦʪʠ, ʚʫʛʣʝʚʦʜʽʚ ï ʥʘ ʧʨʦʩʪʽ ʮʫʢʨʠ. ʗʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʜʘʥʦʛʦ 
ʧʨʦʮʝʩʫ ʬʦʨʤʫʻ ʩʤʘʢ ʪʘ ʘʨʦʤʘʪ ʤʘʡʙʫʪʥʴʦʛʦ ʧʠʚʘ. ʂʨʽʤ ʪʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʙʨʦʜʽʥʥʷ [1]. ʉʧʨʠʷʻ ʪʘʢʦʤʫ ʨʦʟʱʝʧʣʝʥʥʶ ʬʝʨʤʝʥʪʘʪʠʚʥʘ 
ʘʢʪʠʚʥʽʩʪʴ ʩʠʨʦʚʠʥʠ. 

ʅʝʟʘʤʽʥʥʦʶ ʩʠʨʦʚʠʥʦʶ ʫ ʧʠʚʦʚʘʨʽʥʥʽ ʻ ʩʦʣʦʜ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, 
ʦʢʨʽʤ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʤʘʢʫ ʽ ʘʨʦʤʘʪʫ, ʟʘʜʣʷ ʷʢʽʩʥʦʛʦ 
ʧʨʦʭʦʜʞʝʥʥʷ ʦʮʫʢʨʝʥʥʷ, ʨʦʟʧʘʜʫ ʙʽʣʢʽʚ ʪʘ ʨʦʟʱʝʧʣʝʥʥʷ ʛʝʤʽʮʝʣʶʣʦʟ [1]. ʎʝ 
ʤʦʞʣʠʚʦ ʟʘʚʜʷʢʠ ʥʘʢʦʧʠʯʝʥʠʤ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤ ʧʽʜ ʯʘʩ ʧʨʦʨʦʱʫʚʘʥʥʷ 
ʬʝʨʤʝʥʪʘʤ.  

ʉʦʣʦʜ ʤʽʩʪʠʪʴ ʪʘʢʽ ʘʢʪʠʚʥʽ ʬʝʨʤʝʥʪʠ: Ŭ- ʽ ɓ-ʘʤʽʣʘʟʠ, ʣʽʧʦʢʩʠʛʝʥʘʟʠ, 
ʧʨʦʪʝʘʟʠ, ʬʦʩʬʘʪʘʟʠ, ɓ-ʛʣʶʢʘʥʘʟʠ, ʢʩʠʣʘʥʘʟʠ [1]. ɼʣʷ ʧʠʚʦʚʘʨʽʥʥʷ 
ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʻ ʘʢʪʠʚʥʽʩʪʴ Ŭ- ʽ ɓ-ʘʤʽʣʘʟʠ, ʧʨʦʪʝʘʟ ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʠ 
ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʨʠ ʨʦʟʱʝʧʣʝʥʥʽ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʙʽʣʢʽʚ, ʱʦ ʷʚʣʷʶʪʴʩʷ ʜʞʝʨʝʣʦʤ 
ʞʠʚʣʝʥʥʷ ʜʣʷ ʧʠʚʥʠʭ ʜʨʽʞʜʞʽʚ.  

ʉʦʣʦʜ ʻ ʥʘʡʜʦʨʦʞʯʦʶ ʩʢʣʘʜʦʚʦʶ ʧʠʚʘ ʪʦʤʫ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ 
ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʦʰʫʢ ʥʝʩʦʣʦʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʜʝʰʝʚʠʪʠ 
ʧʨʦʜʫʢʪ ʽ ʨʦʟʰʠʨʠʪʠ ʡʦʛʦ ʘʩʦʨʪʠʤʝʥʪ. ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʩʠʨʦʚʠʥʠ 
ʤʘʻ ʽ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʚʠʚʝʩʪʠ ʩʦʣʦʜ ʽʟ ʨʝʮʝʧʪʫʨʠ 
ʧʠʚʘ. ɼʦ ʪʘʢʠʭ ʥʝʜʦʣʽʢʽʚ, ʧʝʨʰʦʯʝʨʛʦʚʦ, ʥʘʣʝʞʠʪʴ ʥʠʟʴʢʘ ʬʝʨʤʝʥʪʘʪʠʚʥʘ 
ʘʢʪʠʚʥʽʩʪʴ ʥʝʩʦʣʦʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ. ʎʝ ʩʧʨʠʯʠʥʷʻ ʥʝʜʦʩʪʘʪʥʻ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʨʝʯʦʚʠʥ ʥʘ ʝʢʩʪʨʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʧʽʜ ʯʘʩ ʟʘʪʠʨʘʥʥʷ, ʷʢʱʦ ʟʘʤʽʥʶʚʘʪʠ ʥʘ 
ʥʝʩʦʣʦʜʞʝʥʫ ʩʠʨʦʚʠʥʫ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʦʣʦʜʫ. ɿʘʜʣʷ ʫʩʫʥʝʥʥʷ ʪʘʢʦʾ 
ʧʨʦʙʣʝʤʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʬʝʨʤʝʥʪʥʽ ʧʨʝʧʘʨʘʪʠ [2]. ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʩʣʫʛʫʻ ʧʦʰʪʦʚʭʦʤ ʜʣʷ ʧʦʰʫʢʫ 
ʥʝʜʦʨʦʛʦʾ ʥʝʩʦʣʦʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʚʠʩʦʢʦʶ 
ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. 

ɺ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 
ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʚʘ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ (ʐɿʇ) ʷʢ 
ʥʝʩʦʣʦʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʚʠʩʦʢʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ɼʘʥʠʡ 
ʧʨʦʜʫʢʪ ʻ ʧʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʨʦʜʢʦʚʦʾ ʦʣʽʾ ʰʣʷʭʦʤ  
ʉʆ2-ʝʢʩʪʨʘʢʮʽʾ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʥʝ ʚʠʱʝ 40 ↔ʉ). ʎʝ ʜʦʟʚʦʣʷʻ 
ʟʙʝʨʝʛʪʠ ʚ ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ ʙʽʣʴʰʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʟʘʨʦʜʢʽʚ, ʱʦ ʙʫʜʝ ʧʝʨʝʚʘʛʦʶ 
ʜʣʷ ʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʠʚʦʚʘʨʽʥʥʷ.  

ɿʛʽʜʥʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʰʨʦʪ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʤʽʩʪʠʪʴ ʚ 
ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʘʢʪʠʚʥʽ Ŭ- ʽ ɓ-ʘʤʽʣʘʟʠ. ɺ ʨʦʙʦʪʽ [3] ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʮʝ 
ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʞʠʪʥʴʦ-ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʦʩʢʽʣʴʢʠ ʜʘʥʽ 
ʬʝʨʤʝʥʪʠ ʨʫʡʥʫʶʪʴ ʢʨʦʭʤʘʣʴ ʙʦʨʦʰʥʘ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʫʪʚʦʨʶʻʪʴʩʷ 
ʥʝʦʙʭʽʜʥʘ ʩʪʨʫʢʪʫʨʘ ʪʽʩʪʘ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʫʡʥʫʚʘʥʥʷ ʢʨʦʭʤʘʣʶ ʧʽʜ ʜʽʻʶ 
ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʧʠʚʦʚʘʨʽʥʥʽ ʻ ʦʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ ʩʪʘʚʠʪʴʩʷ 
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ʧʝʨʝʜ ʧʨʦʮʝʩʦʤ ʦʮʫʢʨʝʥʥʷ. ɸʜʞʝ ʧʠʚʥʽ ʜʨʽʞʜʞʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ 
ʩʧʦʞʠʚʘʪʠ ʧʨʦʩʪʽ ʮʫʢʨʠ ʽ ʯʠʤ ʧʦʚʥʽʰʝ ʧʨʦʡʜʝ ʧʨʦʮʝʩ ʦʮʫʢʨʝʥʥʷ ʢʨʦʭʤʘʣʶ, 
ʪʠʤ ʢʨʘʱʝ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʧʨʦʮʝʩ ʙʨʦʜʽʥʥʷ ʤʦʣʦʜʦʛʦ ʧʠʚʘ. ʊʘʢʠʤ ʯʠʥʦʤ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʦʣʦʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʚʠʩʦʢʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ 
ʘʢʪʠʚʥʽʩʪʶ ʻ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʂʨʽʤ ʪʦʛʦ ʰʨʦʪ 
ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʤʘʻ ʡ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʱʦ 
ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʴ ʨʦʟʱʝʧʣʝʥʥʷ ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ ʜʦ ʘʤʽʥʦʢʠʩʣʦʪ. ʎʝ ʪʘʢʦʞ 
ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʷʢʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʙʨʦʜʽʥʥʷ. 

ʆʢʨʽʤ ʪʦʛʦ ʧʠʚʦʚʘʨʘʤ ʜʫʞʝ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʩʪʠʢʘʪʠʩʷ ʽʟ ʥʠʟʴʢʦʶ 
ʷʢʽʩʪʶ ʩʦʣʦʜʫ ʚʽʜ ʯʦʛʦ ʩʪʨʘʞʜʘʻ ʚʝʩʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. ʆʮʫʢʨʝʥʥʷ ʥʝ 
ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʦʚʥʦʶ ʤʽʨʦʶ ʽ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘʚʽʪʴ ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʟʘʤʽʥʽ ʩʦʣʦʜʫ ʥʝʩʦʣʦʜʞʝʥʦʶ 
ʩʠʨʦʚʠʥʦʶ ʫ ʟʘʩʠʧʽ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʚʩʝ ʮʝ ʚʚʘʞʘʻʤʦ, ʱʦ ʰʨʦʪ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʻ 
ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʥʝʩʦʣʦʜʞʝʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 
ʧʠʚʦʚʘʨʽʥʥʷ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʠʚʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɿʇ ʜʣʷ 
ʢʦʨʠʛʫʚʘʥʥʷ ʜʽʾ ʥʝʷʢʽʩʥʦʛʦ ʩʦʣʦʜʫ ʟ ʥʠʟʴʢʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘ 
ʧʨʦʮʝʩ ʦʮʫʢʨʝʥʥʷ ʟʘʪʦʨʫ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ ʚʠʚʯʝʥʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʦʣʦʜʫ ʪʘ ʰʨʦʪʫ, 
ʧʨʦʚʝʜʝʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʫʩʣʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʐɿʇ ʟʘʤʽʩʪʴ 
ʩʦʣʦʜʫ ʚ ʢʽʣʴʢʦʩʪʽ 20% ʪʘ 30%. ɺʽʜʦʤʦ, ʱʦ ʟʘ ʚʥʝʩʝʥʥʷ ʚʞʝ 20% ʽ ʙʽʣʴʰʝ 
ʥʝʩʦʣʦʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʝʨʤʝʥʪʥʽ ʧʨʝʧʘʨʘʪʠ, ʘʜʞʝ 
ʬʝʨʤʝʥʪʠ ʩʦʣʦʜʫ ʥʝ ʩʧʨʘʚʣʷʶʪʴʩʷ ʽʟ ʦʮʫʢʨʝʥʥʷʤ ʩʘʤʦʩʪʽʡʥʦ.  

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʦʣʦʜʫ ʽ ʐɿʇ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʨʦʙʦʪʽ, 
ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

 
ʊʘʙʣʠʮʷ 1 ï ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʦʣʦʜʫ ʩʚʽʪʣʦʛʦ ʽ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 
ʉʦʣʦʜ ʩʚʽʪʣʠʡ ʐʨʦʪ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ 

ɺʦʣʦʛʽʩʪʴ, % 5,70 10,10 
ʂʠʩʣʦʪʥʽʩʪʴ, ʛʨʘʜ 1,69 6,00 
ɸʤʽʣʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʤʛ ʢʨʦʭʤʘʣʶ/ʛʦʜ 156,40 315,00 
ʇʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʤʛ ʘʟʦʪʫ/100 ʛ ʉʈ 55,00 44,00 
ʉʢʣʦʚʠʜʥʽʩʪʴ, % 5,00 - 
ʈʦʟʚʠʥʝʥʽʩʪʴ ʣʠʩʪʢʫ, % 50,00 - 

 

ʆʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʩʦʣʦʜʫ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʡʦʛʦ 
ʷʢʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʠʚʦʚʘʨʽʥʥʽ, ʻ ʨʦʟʚʠʥʝʥʽʩʪʴ ʣʠʩʪʢʫ ʪʘ 
ʩʢʣʦʚʠʜʥʽʩʪʴ. ʏʠʤ ʚʠʱʠʡ ʧʝʨʰʠʡ ʧʦʢʘʟʥʠʢ ʽ ʥʠʞʯʝ ʜʨʫʛʠʡ ï ʪʠʤ ʙʽʣʴʰ 
ʷʢʽʩʥʠʤ ʻ ʩʦʣʦʜ. ʈʦʟʚʠʥʝʥʽʩʪʴ ʣʠʩʪʢʫ ʩʦʣʦʜʫ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʥʝ ʙʽʣʴʰʝ 
30,0é35,0%. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʢʽʣʴʢʽʩʪʴ ʟʝʨʝʥ, ʱʦ ʧʦʪʦʥʫʣʠ, ʥʘ 
42,9é66,7% ʙʽʣʴʰʝ ʟʘ ʜʦʧʫʩʪʠʤʫ ʥʦʨʤʫ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʛʘʥʫ 
ʨʦʟʚʠʥʝʥʽʩʪʴ ʣʠʩʪʢʫ ʩʦʣʦʜʫ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʟʥʠʞʝʥʫ ʡʦʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʫ 
ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʽ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 
ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʽ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ.  

ʊʘʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʽ 
ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʩʦʣʦʜʘ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ. ɸʤʽʣʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 
ʩʚʽʪʣʦʛʦ ʩʦʣʦʜʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʙʦʪʽ, ʚ 2,6 ʨʘʟʠ ʤʝʥʰʘ 
ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʦʨʤʠ. ʎʝ ʩʧʨʠʯʠʥʠʪʴ ʥʠʟʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ 
ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʭʦʜʫ ʩʫʩʣʘ ʪʘ ʡʦʛʦ ʷʢʦʩʪʽ.  
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ɺ ʪʦʡ ʞʝ ʯʘʩ ʟʛʽʜʥʦ ʽʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʐɿʇ ʤʘʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ 
ʘʤʽʣʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɺʦʥʘ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʤ ʪʘʢʦʾ ʫ ʩʦʣʦʜʽ ʜʣʷ 
ʧʠʚʦʚʘʨʽʥʥʷ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʘʚʢʠ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʟʥʘʯʥʦʤʫ 
ʩʢʦʨʦʯʝʥʥʶ ʯʘʩʫ ʨʦʟʱʝʧʣʝʥʥʷ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʦʪʫ ʦʮʫʢʨʝʥʥʷ 
ʟʘʪʦʨʫ ʥʘʚʽʪʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʦʜʫ ʟʥʠʞʝʥʦʾ ʷʢʦʩʪʽ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚʧʣʠʚ 
ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ, ʟʘ ʡʦʛʦ ʚʥʝʩʝʥʥʷ ʫ ʟʘʩʠʧ ʫ ʚʽʜʩʦʪʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ 
ʚʟʘʤʽʥ ʩʦʣʦʜʫ, ʥʘ ʯʘʩ ʦʮʫʢʨʝʥʥʷ ʧʠʚʥʦʛʦ ʟʘʪʦʨʫ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 
ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 

ʈʠʩ. 1. ʊʨʠʚʘʣʽʩʪʴ ʦʮʫʢʨʝʥʥʷ ʧʠʚʥʦʛʦ ʟʘʪʦʨʫ: 1 ï ʢʦʥʪʨʦʣʴ (100% ʩʦʣʦʜʫ); 2 ï ʽʟ 
ʟʘʤʽʥʦʶ ʩʦʣʦʜʫ ʥʘ 20% ʐɿʇ; 3 ï ʽʟ ʟʘʤʽʥʦʶ ʩʦʣʦʜʫ ʥʘ 30% ʐɿʇ 

 

ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʜʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʐɿʇ ʚ ʢʽʣʴʢʦʩʪʽ 20% ʪʘ 30% ʥʘ 
ʟʘʤʽʥʫ ʩʦʣʦʜʫ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʧʨʦʮʝʩ ʦʮʫʢʨʝʥʥʷ ʥʘʚʽʪʴ ʰʚʠʜʰʝ, ʥʽʞ ʚʽʥ 
ʧʨʦʭʦʜʠʪʴ ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʨʘʟʢʫ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 100% ʩʦʣʦʜʫ ʫ ʟʘʩʠʧʽ. 
ʆʮʫʢʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ ʥʘ 50,0% ʪʘ 77,8% ʚʽʜʧʦʚʽʜʥʦ. ɹʫʣʦ 
ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʯʘʩ ʦʮʫʢʨʝʥʥʷ ʧʠʚʥʦʛʦ ʟʘʪʦʨʫ ʽʟ ʩʦʣʦʜʫ ʟʥʠʞʝʥʦʾ ʷʢʦʩʪʽ ʪʘ 
ʐɿʇ ʷʢ ʥʝʩʦʣʦʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʯʘʩʫ ʦʮʫʢʨʝʥʥʷ 
ʟʘʪʦʨʫ ʚ ʷʢʦʤʫ ʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ 100% ʩʦʣʦʜʫ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. 

ʆʪʞʝ, ʜʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʨʦʪʫ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ ʷʢ 
ʥʝʩʦʣʦʜʞʝʥʦʾ ʩʠʨʦʚʠʥʠ ʽʟ ʚʠʩʦʢʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʻ 
ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ. ɼʘʥʘ ʩʠʨʦʚʠʥʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʛʫʚʘʪʠ ʟʥʠʞʝʥʫ 
ʷʢʽʩʪʴ ʩʦʣʦʜʫ, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʟʘʩʠʧʽ ʽʟ ʚʠʩʦʢʦʷʢʽʩʥʠʤ ʩʦʣʦʜʦʤ ï 
ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʯʘʩ ʦʮʫʢʨʝʥʥʷ ʟʘʪʦʨʫ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʜʦʟʚʦʣʠʪʴ 
ʧʨʠʩʢʦʨʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʠʚʥʦʛʦ ʩʫʩʣʘ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
1. ɼʦʤʘʨʝʮʴʢʠʡ, ɺ.ɸ. ʊʝʭʥʦʣʦʛʽʷ ʩʦʣʦʜʫ ʪʘ ʧʠʚʘ: ʧʽʜʨʫʯ. ʂ.: ɯʅʂʆʉ, 

2004. ð 426 ʩ. 
2. ʇʦʪʘʧʝʥʢʦ ɸ.ɺ., ʂʫʨʠʣʝʥʢʦ ʖ.ʄ. ʊʝʭʥʦʣʦʛʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʠʚʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʝʨʥʘ ʘʤʘʨʘʥʪʫ ʽ ʩʫʯʘʩʥʠʭ ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʄʘʪʝʨʽʘʣʠ 
ʜʨʫʛʦʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʪʝʛʨʘʮʽʡʥʽ ʪʘ 
ʽʥʥʦʚʘʮʽʡʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʭʘʨʯʦʚʦʾ ʽʥʜʫʩʪʨʽʾè, 1-2 ʣʠʩʪʦʧʘʜʘ 2018 ʨ. ʏ.: 
ʏɼʊʋ, 2018 ʨ. ð ʉ. 24-26. 

3. ʃʘʧʠʮʴʢʘ ʅ. ɺ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʭʣʽʙʘ ʞʠʪʥʴʦ-
ʧʰʝʥʠʯʥʦʛʦ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʨʦʪʽʚ ʟʘʨʦʜʢʽʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʣʦʜʽʚ 
ʰʠʧʰʠʥʠ: ʜʠʩ. é PhD: 181 ʍʘʨʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. ʍɼʋʍʊ. ʍʘʨʢʽʚ, 2020. 245.  
 
 


