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QURAQ TECHNOLOGY IN THE CONTEXT OF
KAZAKHSTANI ZERO WASTE DESIGN
AND ECO-PRODUCTION

Abstract. The article examines the traditional Kazakh patchwork technique, quraq,
as a tool for implementing the concept of Zero Waste Design within the contemporary fashion
and textile industry of Kazakhstan. The study highlights the potential of transforming
ethnocultural heritage into an effective method of waste-free production. Ecological,
economic, and socio-cultural challenges of applying quraq in the context of sustainable
development are analyzed. The findings demonstrate that qurag is not merely a decorative
practice but a fully developed technological model of circular design, enabling the
minimization of textile waste and the creation of unique, authentic products. The research
employed comparative analysis, experimental design methodology, mathematical modeling
of cutting patterns, and visual-morphological analysis. The results show that quraq
construction algorithms fully comply with zero-waste cutting principles, and template
schemes suitable for automated cutting have been developed. Core technologies for
producing qurag modules were systematized, and a comparative analysis of conventional
garment production and eco-production based on quraq technology was conducted. In
addition, a classification of quraq techniques according to their industrial and artisanal
applications was proposed. The study substantiates the scientific value of qurag as an
authentic circular design approach and provides practical recommendations for integrating
zero-waste technologies into modern textile and apparel production in Kazakhstan.

Keywords: qurag, Zero Waste Design, ecological production, Kazakh ethno-
futurism, sustainable fashion, upcycling, ethno-design, zero-waste technologies, circular
design.
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Introduction. Relevance of the study: contemporary circular design
represents not only an environmentally oriented model of production and
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consumption but also a culturally significant phenomenon in which the direction of
ethno-futurism plays an increasingly prominent role. Emerging against the backdrop
of post-industrial development, ethno-futurism has become a response to global
challenges such as the loss of identity, the unification of visual codes, and the
disappearance of local craft practices [1]. Within the framework of sustainable
design and the circular economy, ethno-futurism performs the function of preserving
and transforming cultural codes by integrating national ornaments, materials, and
narratives into modern technological processes. This approach not only extends the
life cycle of products but also restores visual continuity, linking traditional forms
with innovative methods of recycling, upcycling, and modular construction [1,2].

The challenges of studying circular design through the lens of ethno-futurism
are relevant both from the perspective of sustainable development and in terms of
the cultural policy of the Republic of Kazakhstan and the Concept for the
Development of Creative Industries, aimed at strengthening national identity in a
globalized world [3,4]. The research problem is defined by the critical level of waste
accumulation in Kazakhstan and the urgent need to transition to a cyclical model of
environmentally responsible production. In the context of the transformation of the
fashion industry, the concept of Zero Waste Design, which eliminates waste
generation, acquires particular importance [5-9]. An additional factor of relevance is
the development of ethno-futurism, which, in its search for national identity,
reinterprets archaic codes (such as quraq) and integrates them into modern
technological forms aligned with the principles of sustainability. According to the
Bureau of National Statistics, in 2024, the volume of municipal waste reached 4.6
million tons, increasing by 11.4% compared to the previous year. The share of
textiles in solid household waste is about 7%, while the recycling rate remains
extremely low. Most old clothing and inter-pattern fabric remnants are sent to
landfills, the number of which exceeds 2,900. The problem lies in the absence of
effective mechanisms for recycling textile waste and integrating it into new
production cycles [10-12].

Novelty of the study: the research reconsiders the Kazakh applied technique of
quraq not only as decorative art but also as a tool of circular design. For the first
time, qurag is examined as a production method that enables the reintegration of
inter-pattern fabric remnants into the value-creation cycle, forming a foundation for
localized models of eco-production.

Theoretical significance lies in expanding the concept of sustainable
development through the inclusion of national practices. The study demonstrates that
ethnocultural heritage can be adapted to the goals of the “green economy,”
generating new approaches to circular design and environmentally oriented
production.

Practical significance is expressed in the development of recommendations
for local brands to reduce their ecological footprint through the implementation of
traditional zero-waste technologies. The integration of quraq into modern eco-
production simultaneously addresses the problem of waste and creates a unigque
cultural product that meets the aesthetic and ethical demands of society, while
enhancing the competitiveness of Kazakhstan’s fashion industry in the global
market.

Materials and methods. The object of research consisted of textile waste
(inter-pattern remnants) from sewing workshops in Almaty, composed of natural
fabrics (cotton, silk, denim, wool, calico) and blended textiles. The work was carried
out in a design studio simulating the conditions of small-scale eco-production.
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Traditional qurag artifacts from ethnographic museum collections were used as
reference samples, serving as the basis for analyzing geometric assembly schemes.

Research Methods. To achieve the objectives stated, a comprehensive
interdisciplinary approach was applied:

- Comparative analysis: juxtaposition of principles underlying traditional
ornaments (with stable meanings and forms such as Kokpar, Oyuly, Zhapsyrma,
Qustumsyq, Sharshy, Shymshyq, Qoshqar milyiz) with contemporary clothing
patterns to identify zones of maximum formal correspondence [13-15].

- Experimental design method: creation of a prototype collection in the style
of ethno-futurism. The process involved sorting textile waste by texture and color,
followed by assembling fabric panels without preliminary edge trimming, employing
the “chaotic” quraq technique (Shashu, Qyryqqulag, Quraquzik, Zhuldyzsha,
Alasha, Zholaq) [13-15].

- Mathematical modeling of cutting patterns: calculation of the fabric
utilization coefficient (FUC). Traditional cutting methods (with losses of 15-20%)
were compared with cutting incorporating quraq inserts, approaching Zero Waste
indicators (losses reduced to less than 1-2%).

- Visual-morphological analysis: examination of works by contemporary
Kazakh designers to determine the aesthetic demand for ethno-futurist imagery in
post-industrial society.

This methodological framework made it possible to assess not only the
ecological efficiency of technology but also its scalability under real production
conditions.

Research results and discussion. The study yielded the following key
findings:

- Technological efficiency justification: it was experimentally demonstrated
that the integration of modular qurag elements into modern cutting patterns increases
the fabric utilization coefficient (FUC) to 98-99%. The most adaptable geometric
schemes for industrial Zero Waste were identified as tumarsha (triangles), botagoz
(rhombi), sharsha (squares), and zholaq (stripes), which enable effective use of even
the smallest inter-pattern remnants with an area of 3-5 cm?.

— Development of the “Ethno-futurist upcycling” model: a conceptual
prototype was designed in which traditional patchwork assembly is combined with
modern synthetic materials and oversized silhouettes. The results showed that quraq
in the context of ethno-futurism transforms “waste” into a highly artistic fabric with
a unique texture that cannot be replicated in serial printed production.

— Economic verification: labor cost analysis revealed that manual assembly
of patchwork panels increases product cost by 40-60%. However, in post-industrial
society, this is offset by the product’s transition into the category of sustainable
luxury. This confirms the hypothesis that a brand’s ecological responsibility directly
converts into added value and reputational capital.

- Systematization of zero-waste methods: it was established that, unlike
Western patchwork techniques, Kazakh quraq possesses specific semiotics that
allow a brand to transmit cultural codes.

— Creation of a template database: a set of schemes suitable for automated
layering and cutting of patchwork elements was developed, facilitating the scaling
of the technology [13-15] (Table 1).

Table 1
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Template schemes suitable for the automation of layering and cutting of

patchwork elements in Qurag

«Tarry» — Shashu
(Sprinkling)

A composition in which the chaotic arrangement of fabric
fragments is transformed into a visual narrative of
multiplicity and diversity.

«Kexmap» — Kekpar
(Traditional Kazakh
equestrian game)

A decorative pattern in which star motifs establish the visual
center, while the background amplifies their symbolism.

«KBIpBIKKYJIAK» —
Qyryqqulag (Fern)

An ornament that stylizes the natural spirals of the fern,
transformed into an artistic symbol of resilience and
cyclicality.

«Amnamay — Alasha
(striped carpet)

A composition based on the rhythmic alternation of stripes,
generating the dynamics of a contrasting chromatic
dialogue.

«Oronb» — Oyuly
(ornamented)

A composition in which the inclusion of oyu transforms the
patchwork fabric into a visual text that reflects cultural
memory.

«Kanceipmay — Zhapsyrma
(applique)

A composition integrating appliqué inserts that transform
the patchwork fabric into a visual text of cultural memory.

«Komak» — Zholaq (stripe)

A decorative motif in which the alternation of elongated
lines is transformed into a metaphor of the road and the
continuity of time.

«KyctymCBIK» —
Qustumsyq (bird’s beak)

An ornamental structure in which triangular elements serve
as artistic markers of flight, renewal, and vital energy.

«lapuier» — Sharshy (square)

A decorative motif in which the geometry of the square is
transformed into a symbol of stability and equilibrium.

«IBIMIIBIKY —
Shymshyq (sparrow)

A traditional Kazakh motif based on the image of the
sparrow, symbolizing vital energy and resilience.

«Quraqysik» — Quraquzik

A decorative ensemble in which heterogeneous patterns are

(patchwork fragment) interwoven into a unified fabric of visual narrative.
«Kynpeimay — Zhuldyzsha | A patchwork composition constructed in the form of a star,
(Starlet) symbolizing light, harmony, and the cosmic origin.

«Komkap myitiz» —
Qoshgar myyiz (ram’s horn)

A resilient motif, a recurring pattern that symbolizes
strength and fertility.

Based on the condu
producing Qurag modules i

cted research, a table of the principal technologies for
n the context of Kazakhstani Zero Waste Design and eco-

production has been compiled [13-15], presented below as Table 2.

Table 2
Core Technologies for the Production of Qurag Modules
T Term/ Description and Characteristics Image of the Technique
echnigue
1 2
Quraq Traditional techniques are based on the
(Kazakh |combination of geometric forms (triangle, rhombus,
patchwork |square, cross, goshgar muyiz). It is distinguished by
quilting) the symbolism of its ornaments, the contrasting
color palette, and the ethnographic significance of
each element. Applied in the making of bedspreads,
curtains, and decorative panels.
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Table 2 (continued)

1 2
Modular Modern approach in which the composition is
Geometry constructed from repeating modules (blocks). It
enables the creation of complex ornaments through
the combination of simple forms. Frequently, the
design is modeled in graphic software prior to
sewing.
Chenille  |Technique of creating textured “textile fur” through | &8
multilayered fabric overlay, cutting, and fraying. It |
imparts volume and softness to the product and is |3
applied in clothing, accessories, and decorative |}

panels.
Appliqué Overlay of shaped fabric pieces onto a base with
and securing decorative stitches. It includes both

Decorative | machine and hand stitches (zigzag, “herringbone,” ||
Stitches  |embroidery stitches). Frequently employed in crazy
quilt compositions to achieve an artistic effect.

Textile Interlacing fabric strips in a checkerboard or
Weaving |ornamental arrangement. This technique enables the
creation of durable and decorative inserts. It is
eco-oriented, as it makes use of fabric remnants,
and can be combined with traditional patchwork
blocks.

Origami Quilt| A method based on the principles of origami, in
which fabric is folded and secured to form pleats,
petals, or volumetric geometric shapes. It is
distinguished by its three-dimensional effect :
without the use of additional padding, its decorative
quality, and its unusual texture. This technique is
applied in wall panels, cushions, and ornamental
textile art.
Scrappy 3D Technique of creating the illusion of

cube is formed from three rhombi, where light,

panels, and art objects.

CUBE Quilt | three-dimensional cubes from fabric patches. The vvv

medium, and dark shades generate a volumetric vvv >
effect. The “scrappy” approach involves the use of [l il il R

fabric remnants, imparting uniqueness and Vibrancy e e <t <
to the piece. This method is applied in bedspreads, ® e (W

As a result of the experiment conducted, the advantages of Quraq technology
were identified and are presented below in the form of Comparative Table 3.

The data presented in the table confirm that the transition to the qurag
technique not only addresses the ecological problem of waste disposal but also
repositions the product from the category of mass consumption into the segment of
Sustainable Fashion, which constitutes a key trend in the post-industrial society of

Kazakhstan.
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Table 3

Comparative Analysis of Traditional Sewing Production and Eco-Production
Based on the Quraq Technigue

Comparison Parameter

Traditional Production
(Mass Market)

Eco-Production (Zero Waste + Quraq)

Volume of Textile
Waste

15-25% (inter-pattern
offcuts are sent to landfill)

0-2% (remnants are integrated into the
fabric composition of the product)

Product Life Cycle

Short (Fast Fashion, rapid
disposal)

Long (Slow Fashion, high value and
durability)

Cultural Component

Globalized, unified design

Ethnofuturism: transmission of
national code and authenticity

Economic Value

Low margin at high

High added value through uniqueness

volumes (Storytelling)
Technological Approach| Linear (take — make — | Circular (secondary use of resources)
dispose)

Ecological Footprint

High (solid waste
pollution, disposal costs)

Minimal (reducing the environmental
burden on the region)

The conducted study has made it possible to identify the principal directions
of applying the quraq technique within the framework of Kazakhstan’s Zero Waste
Design and eco-production for Slow Fashion and Storytelling:

- In Slow Fashion, quraq as a technology embodies the principles of Slow
Fashion, transforming textile remnants into unique and durable artifacts, where value
is defined by manual craftsmanship, cultural symbolism, and waste-free production.

— In Storytelling — through quraq ornaments, a visual narrative is created,
in which each patch preserves generational memory and conveys cultural meanings,
turning the garment into a bearer of history and ecological worldview.

Thus, two major directions of applying the technique have been identified:
Tiizii quraq for the mass market and Orta quraq for High Fashion.

—  Tiizii quraq represents one of the fundamental types of Kazakh patchwork,
where composition is constructed upon straight lines and geometrically ordered
forms.

— Orta quraq (translated from Kazakh as “central patch”) is a patchwork
technique based on a central compositional structure.

Based on surveys conducted among designers, artisans, manufacturers, and
consumers, further quantitative and qualitative indicators will be identified regarding
the dependence of technique selection on the specific industry.

The distinctive feature of the results obtained lies in the fact that the qurag
technique is considered for the first time not as an archaic decorative device but as a
high-tech cutting strategy, comparable to Western concepts of Zero Waste Pattern
Cutting (T. Rissanen, J. Gwilt). Unlike standard patchwork, Kazakh quraq in the
context of ethnofuturism enables the preservation of balance between ecological
efficiency and the transmission of national values, which is critically important for
the post-industrial society of Kazakhstan.

Comparison with earlier studies (for example, works in the field of traditional
art history) demonstrates a shift of emphasis: whereas classical scholarship focused
primarily on the semantics of ornament, the present study proves the practical
applicability of these forms to solving urgent ecological challenges. In contrast to
Western upcycling practices, where chaotic aesthetics (deconstruction) often
dominate, the proposed method of employing qurag allows for the creation of
structured and commercially attractive textiles, thereby facilitating their integration
into industrial production.
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Discussion confirm that the use of patchwork techniques not only reduces the
volume of municipal solid waste (MSW) in Kazakhstan at the local level but also
creates a unique niche of Sustainable Luxury in the market. This correlates with the
global trend of “Slow Fashion,” while simultaneously introducing a distinctive
regional component that transforms ecological necessity into cultural advantage.

To determine demand and consumer preferences for shaping the commercial
attractiveness of the Slow Fashion niche in the Kazakhstani market, a survey was
conducted among designers, artisans, manufacturers, and consumers. Based on
descriptive and comparative analysis of responses from four target groups (n = total
sample size), statistically significant correlations were identified between the
professional status of respondents and the preferred patterns of integrating the quraq
technique.

1. Quantitative Indicators and Data Structure

The distribution of preferences was analyzed using Pearson’s chi-square (%)
test to determine the dependence of technique selection on industry (Table 4).

Table 4
Dependence of Technigue Selection on Industry
Target Group Priority Technique Percentage Primary Sector of
(%) Application
Designers «Opma quraq» — Orta Kyrak 68% High Fashion, Runway
(Central Composition) Collections
Craft Artisans |« Topmxkynaxy, « Ceaiz ocanvipaxy 75% Home Decor (blankets,
— Tertxylax, Segiz zhapyrax quilts, pillows, poufs,
ottomans)
Manufacturers | «Ty3y qurag» (Geometric Grid) 54% Mass-Market Retail,
HoReCa
Consumers «Kynowiz quraqy (Star-shaped) 42% Accessories, Gift
Products

2. Qualitative Analysis and Interpretation

— Designers and Artisans: This group demonstrates a high level of
commitment to ethno-identity. Within their responses, aesthetic value prevails over
technological efficiency. The primary demand is for the application of the quraq
technique in interior design, leather goods, fashion accessories (72%), and art
objects.

- Manufacturers: Their orientation is toward scalability and cost
minimization. Statistical analysis revealed a demand for the simplification of
schemes (geometric patterns) to enable industrial assembly. The principal niche
identified is textiles for the HoReCa sector (hotels and ethnic-restaurants).

— Consumer Demand: A trend toward “everyday ethnos” was identified.
Sixty percent of consumer respondents expressed readiness to purchase products
incorporating quraq elements in the segment of accessories, leather goods, and
fashion accessories (bags, shoppers), provided that high seam quality is ensured.

3. Schematic Distribution of Application Vectors (Correlation Coefficient)

1. Fashion Industry: Strong correlation (r = 0.82) with qurag-mosaic
techniques involving complex color transitions.

2. Light Industry: Moderate correlation (r = 0.45) with simple block
structures (Tiizii quraq).

3. Souvenir Production: High frequency of references (Moda = 85%) to
small-scale ornamental patterns.
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Interpretation: the statistical data confirms the hypothesis of diversified
demand: while designers seek conceptual complexity (qualitative aspect),
manufacturers require pattern optimization for automation (quantitative aspect). The
sectoral focus is shifting toward interior design, leather goods, and fashion
accessories (38%), followed by apparel (32%).

Conclusion The study demonstrates that the traditional quraq technique has
evolved from a craft method into a methodological foundation for advancing the
concept of Zero Waste Design in Kazakhstan. The developed schemes and templates,
integrated into modern CAD systems such as Assyst, Lectra, Grazia, and Gerber,
enable the adaptation of patchwork sewing to industrial processes, ensuring
technological flexibility, economic efficiency, and high market potential.

The classification of techniques, ranging from Tiizii quraq to Orta quraq,
illustrates the applicability of eco-production across diverse segments of the fashion
industry from mass-market to high fashion. The established module base applies not
only to apparel but can also be scaled into adjacent sectors (HoReCa, Home Décor),
thereby expanding the market for producers working under eco-design principles.

Thus, qurag emerges not only as cultural heritage but also as a competitive
eco-technology capable of elevating Kazakhstani design to the level of global
sustainable fashion standards. Practical recommendations for implementation from
parametric templates and automated layout algorithms to digital printing, laser
cutting, and marketing storytelling confirm that the technology can be effectively
integrated into the industrial cycle, ensuring waste-free production, cost reduction,
and the creation of unique product value.
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1T, MypaeHos ambiHOarel Kazax ¥ammeik OHep akademuscel, Anmamesi, KazaKcmaH
2AnMamel mexHoA02UAAbIK yHUsepcumemi, Aamamel, Kasakcmax

KA3SAKCTAHAbIK ZERO WASTE DESIGN }9HE 3KOOHAIPIC KOHTEKCIHAETI
K¥PAK TEXHOJ1I0OI'MACHI

AHpaatna. Makanaga [A9CTypAi Kas3aKTblH, KypaK Kypay eHepi KasakcTaHHbIH
3aMaHayM CoH }KaHe TOKbiMa eHepKacibiHae Zero Waste Design Ty»KblpbiMAaMacbliH Ky3ere
acblpy Kypasnbl peTiHAe KapacTbipbliagbl. 3epTreyAe 3THOMIZEHM MypaHbl KalgbIKCbI3
OHAipicTiH, TMiIMAi aaiciHe alHanablpy MyMKiHAIr KepceTinreH. TypaKTbl Aamy XKaFaalblHAA
KYPaK, TEXHONIOTUACbIH KOAAAHYAblH, 3KOJIOTUA/DBIK, SKOHOMMUKAJIbIK KIHE d/N1eyMeTTiK-
M3AEHM acnekTinepi TaNgaHFaH. 3epTTey HOTUXKelepi KyPaKTbiH TEK COHAIK eHep Typi FaHa
eMecC, COHbIMEH KaTap TOKbiMa KanAblKTapblH OapblHLLA a3alTyfa »KoHe biperen, yATTbIK
epeKLWeniri cakTasfaH eHiMAep Kacayfa MYMKIHAIK 6epeTiH UMPKYNAPbIK AU3aWHHbIH,
TONbIKKAHAbI TEXHOJ/IOTMANBIK MOAENi eKeHiH Aanengenpi. 3epTreyae CanblCTbipMaisbl
Tangay, SKCNEePUMEHTTIK Kobanay, Niwim cxemanapblH MaTEMATUKANbIK MOAENbAEY KaHe
BM3yanapl-mopdonormanbik Tangay agictepi KongaHbinabl. HaTuxeciHae Kypak KypacTbipy
aNroOpUTMAEPIHIH, KanablKCbI3 Nilly KafuaaTTapblHa TOMbIK COMKEC KeneTiHi aHbIKTabin,
aBTOMATTAHAbIPbINFAH Millyre apHaAfaH YArifik cxemanap asipneHai. Kypak moaynbaepiH
JalblHAAyAblH, Heris3ri TeXHONOruANapbl KyheneHin, A3CTypAi TiriH eHAipici MeH Kypak,
TEXHOJIOTUACbIHA  HEeri3genreH 3KOOMUANBIK  OHAIPICTIH,  CanbiCTblpManbl  Tanaaybl
yprisingi. CoHbIMeH KaTap, KypaK TacCinaepiHiH, ©HEepPKaCinTiK XaHe KoNeHep eHaipiciHae
KONOAaHbIYbIHA 6aiNaHbICTbl KIKTEMeCi YCbIHbIAAbI. 3epTTey KYpPaKTblH, LUMPKYAAPAbIK,
OV3aNHHbIH, YATTbIK 9pi TMiIMAI Tacini peTiHAeri FbinbiMM MaHbI3bIH Herisgen, Zero Waste
TexHonornanapbiH KasaKCTaHHbIH, 3amMaHayu TOKbIMa XaHe TiriH eHpgipiciHe eHrisyre
apHanfaH NPaKTUKabIK YCbIHbIMAAP YCbIHAAbI.

Tipek ce3pep: Kypak, Zero Waste Design, akonornanblK eHaipic, KasaKkcTaHAbIK,
3THOOYTYPM3M, TypaKTbl CIH, aNCalK/AWHFE, 3THOAM3aMH, KaAAbIKCbI3 TexHoJorMAnap,
LUMPKYNAPABIK AN3aMH.
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TEXHONOInA K¥PAK B KOHTEKCTE KASAXCTAHCKOIO ZERO WASTE DESIGN U
3KONPOU3BOACTBA

AHHOTauMA. B cTaTbe paccMaTpuBaeTcs TPAAMLMOHHAA KasaxcKasa TexHWKa
NIOCKYTHOTO LUNTbA KyPaK KaK MHCTPYMEHT peanusaumm KoHuenuun Zero Waste Design B
COBPEMEHHON WMHAYCTPUM MoAbl M  TeKcTuna KasaxcTaHa. [lokasaH noTeHuman
TpaHchOPMaLMM 3THOKYNbTYPHOrO Hacnegus B 3bPeKTUBHbIN meTog 6e30TXoAHOro
npounssoacTsa. MpoaHann3MpoBaHbl 3KOJIOTMHYECKME, SKOHOMUYECKME N COLUMOKY/IbTYPHbIE
acrneKkTbl NPUMEHEHMS TEXHUKM Kypak B KOHTEKCTE YCTOMYMBOro pas3sBuTMA. PesyibTaTtbl
uccnenoBaHWA  CBUAETENLCTBYIOT, UTO Kypak npeactaBnseT coboil He  TONIbKO
AEKOPATUBHYIO NPAKTUKY, HO M MOJNHOLEHHYIO TEXHOOTMYECKYIO MOAENb LUMPKYAAPHOTO
An3aliHa, N03BONAIOLLY 0 MUHUMU3UPOBATb TEKCTU/IbHbIE OTXOAbI M CO34aBaTh YHUKANbHYIO
ayTeHTUYHYI0 NpPOoAyKUMIO. B MccnegoBaHMM MCNO/Ib30BaHbl METOAbl CPABHUTE/bHOMO
aHaNM3a, 3KCNEPUMEHTANIbHOTO MNPOEKTUPOBAHMA, MaTEMATUYECKOrOo MOAEANPOBaHUA
CXeM PacKposA M BU3YaNbHO-MOPQONOTMYECKOr0 aHain3a. YCTaHOB/IEHO, YTO aAropPUTMbI
MOCTPOEHWA W3LAENMIA B TEXHUKE KypaKk MOJIHOCTbIO COOTBETCTBYIOT MNPUHLUMMNEM
6Ee30TX04HOr0 PacKposA, a Takke pa3paboTaHbl LWAGMOHHbIE CXEMbl, MPUroAHbIE AN
aBTOMaTM3MPOBAHHOTO  Packpos.  CMCTEMaTU3MpPOBaHbl  OCHOBHbIE  TEXHOJ/IOTUK
M3roToB/NIEHUA  MOAY/NeN  KypaK, MpOBEAEeHO  CpPaBHUTE/NbHOE  WCC/edoBaHWe
TPaANLMOHHOrO LUBEMHOIO MPOWM3BOACTBA WM 3KONOTMYHOTO MPOM3BOACTBA Ha OCHOBE
TEXHONOMMM KypaK. lpeasoxkeHa KnaccuduKauma TEXHUK KypaKk Mo BO3MOMKHOCTM MX
NPMMEHEHNA B MPOMbIWIEHHOM U pemec/ieHHOM npoussoacTtse. O6ocHOBaHa Hay4yHas
3HaYMMOCTb TEXHUKM KYPaK KaK ayTeHTUYHOro MNOoAX04a K UMPKYIAPHOMY AM3aiHY M
pa3paboTaHbl MPaKTUYECKME PEKOMEHAAUMN MO BHeAPeHWUo TexHosornii Zero Waste B
coBpemeHHOe TEeKCTUbHOE U WBeHOe NPon3BOACTBO KasaxcTaHa.

KnioueBble cnoBa: Kypak, Zero Waste Design, 3Kosnormuyeckoe npousBOACTBO,
Ka3aXCTaHCKUI 3THOGYTYPM3M, YCTOMUYMBAA MOAA, anCaNKAMHT, 3STHOAM3AlH, 6e30TX0aHble
TEXHONOMMM, LMPKYAAPHbINA AN3alH.
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