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Abstract. The purpose of this paper is to establish the “folding paradigm” - the
application of structurally engineered origami and folding principles - as a critical and
underexplored driver of contemporary packaging innovation. It argues that this par-
adigm fundamentally shifts the focus of design from surface aesthetics and material
selection to the inherent value created by a package’s geometric structure, kinematic
behavior, and functional integration.

Methodology. The research employs a qualitative, multiple-case study meth-
odology. A selection of eight diverse and innovative packaging designs is systemati-
cally analyzed. The analytical framework assesses each case against core principles
of the folding paradigm, including engineered structural integrity, controlled kine-
matics, seamless feature integration, and material-structure interaction.

Results. The analysis reveals that the folding paradigm creates value by
systematically engineering a package’s structure. This approach drives innovation
across five key dimensions: it achieves Functional Transformation by embedding sec-
ondary uses,; elevates the User Experience by transforming unboxing into a mem-
orable ritual, enables Inherent Functional Integration of features into a monolithic
form; realizes Systemic Efficiency in materials and logistics; and facilitates Tangible
Brand Expression, allowing the physical structure itself to communicate a compelling
brand story.

Scientific novelty. This paper provides a comprehensive theoretical frame-
work and practical analysis of a structural-first approach to packaging design. It
moves beyond the conventional discourse on materials and graphics to position geo-
metric and mechanical ingenuity as a primary force for creating intelligent, efficient,
and meaningful packaging solutions that address key challenges in sustainability,
user engagement, and market differentiation.

Practical relevance. The “folding paradigm” was established as a practical de-
sign methodology, demonstrated through a portfolio of eight innovative case studies
showcasing principles of functional transformation, controlled kinematics, and mono-
lithic integration. The findings offer actionable insights for designers, engineers, and
brand managers, providing strategies to create intelligent, efficient, and meaningful
packaging solutions.
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INTRODUCTION ANALYSIS OF RECENT RESEARCH

Packaging design is the critical interface
between product, brand, and consumer [3]. Its
role has evolved from a basic vessel for con-
tainment and protection into a strategic tool
for market differentiation, brand storytelling,
and shaping the end-user experience [9].
Historically, innovation in this field has been
propelled by two primary forces: advances in
material science - from natural fibers to smart
polymers — and the increasing sophistication of
visual communication strategies [15].

However, a focus limited to materials and
surface graphics overlooks a potent and often
underutilized domain of innovation: the funda-
mental structure and geometry of the package
itself [21]. While optimized for mass produc-
tion, conventional solutions like standard folding
cartons, multi-part rigid boxes, and thermo-
formed plastic trays often present inherent lim-
itations [18]. These include material inefficiency
due to reliance on secondary inserts for protec-
tion, unremarkable user interactions confined
to simple opening and disposal, and complex
multi-material assemblies that hinder recycling
and clash with growing demands for sustain-
ability and a circular economy [21].

In this context, Structurally Engineered
Origami and Folding Paradigms emerge as a
robust and sophisticated design methodology.
This approach represents a profound conceptual
shift: elevating packaging from a passive con-
tainer to an active, engineered artifact whose
value is intrinsically generated by its geometric
configuration. It moves beyond mere artistic rep-
lication or basic box-folding, integrating knowl-
edge from geometry, mechanics, material sci-
ence, and computational engineering [24, 27].

The core principle of this paradigm
is “Geometry is Function”. Here, fold lines
(creases) and cut lines are no longer passive
guides but are reconceptualized as functional el-
ements programmed into a 2D substrate (such
as paperboard or polymer sheets) [2; 7]. Their
precise arrangement dictates not only the final
3D form but also the package’s inherent struc-
tural integrity, its kinematic properties (i.e., its
specific path of opening or closing), and the
seamless integration of functional features. This
paper systematically explores this paradigm,
demonstrating how it provides a powerful, struc-
ture-driven approach to creating packaging that
is simultaneously more functional, experiential,
efficient, and communicative.

The field of packaging design has long
been a dynamic interplay of science, art, and
commerce. A review of contemporary literature
reveals that innovation in this domain has tradi-
tionally been propelled along two primary axes:
advances in material science and the strategic
application of visual communication.

The first pillar, material science, has driven
a constant evolution from traditional substrates
like glass, metal, and paperboard to a sophis-
ticated portfolio of advanced materials [23].
Research has focused on developing high-per-
formance polymers, biodegradable plastics, and
active/intelligent packaging systems [16]. These
“smart” materials can offer functionalities such
as temperature monitoring, oxygen scavenging,
or antimicrobial properties, extending shelf life
and ensuring product safety [26]. The discourse
is primarily centered on material properties -
barrier performance, sustainability credentials,
and manufacturing viability - positioning the
package as a vessel whose primary innovations
are embedded within the chemistry of its sub-
strate [11].

The second pillar is the domain of graphic
design and brand communication. Here, the
package is understood as a critical marketing
tool and the primary touchpoint between
the brand and the consumer at the point of
sale [4]. An extensive body of work explores
how typography, color theory, imagery, and in-
formation hierarchy can be leveraged to build
brand identity, convey value propositions, and
influence consumer choice. In this context,
the package’s three-dimensional form is often
treated as a pre-determined canvas upon
which brand narratives are painted, with the
structural design itself being a secondary con-
sideration optimized for shelf-stocking and lo-
gistics rather than user engagement or brand
expression [26].

While focusing on materials and graphics
has yielded significant progress, it has inadver-
tently created a “structural gap” in the innova-
tion discourse. The package’s fundamental ge-
ometry and mechanical behavior are frequently
relegated to a matter of manufacturing effi-
ciency, relying on standardized forms like the
folding carton or multi-part rigid box [20]. While
optimized for mass production, this approach
presents inherent limitations that are becoming
increasingly apparent in the face of modern
challenges.
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These limitations include material inef-
ficiency, often requiring secondary inserts or
void fillers for product protection, which compli-
cates the supply chain and end-of-life recycling.
Furthermore, the user experience is typically
generic and unremarkable, confined to simple
acts of opening and disposal. The potential for
the physical act of interacting with the package
to create meaning, delight, or extended value is
largely overlooked. Consequently, a significant
opportunity is missed to use the package’s form
and motion as a medium for innovation.

Looking beyond traditional packaging lit-
erature to adjacent scientific and artistic dis-
ciplines is necessary to fill this structural gap.
The principles required to unlock the potential
of packaging structure are well-established in
fields like mechanical engineering, kinematics,
and the mathematical art of origami.

Origami, in particular, has transformed
a traditional craft into a rigorous engineering
principle. Researchers have demonstrated how
folding can be used to create deployable struc-
tures for aerospace applications (e.g., solar
arrays), collapsible medical stents, and even
self-assembling robotics [14]. The core concept
is that a two-dimensional sheet can be “pro-
grammed” with creases to achieve complex,
functional, three-dimensional forms with specific
mechanical properties. This establishes a prec-
edent for viewing fold patterns not as aesthetic
guides but as engineered functional elements.

Concurrent with this is the field of kine-
matics, the study of motion. In product design
and human-computer interaction, the quality of
motion - the «feel» of a hinge, the sequence of
a reveal, and the tactile feedback of a mecha-
nism - is a crucial component of the user expe-
rience (UX). Donald N. [6] argues that well-de-
signed objects provide feedback and create an
emotional connection through physical behavior.
Applying kinematic principles to packaging
transforms the act of opening from a mere func-
tion into a “controlled kinematic” event. This de-
liberate, choreographed sequence can enhance
perceived value and tell a story.

The existing literature demonstrates that
while packaging innovation has excelled in ma-
terial science and graphic communication, it has
largely neglected the package’s inherent struc-
ture as a primary driver of value [13]. The prin-
ciples of structurally engineered origami and
controlled kinematics, proven in advanced en-
gineering and UX design, provide a powerful
yet underexplored toolkit for the packaging de-
signer [8].

This paper, therefore, addresses this crit-
ical gap by synthesizing these concepts into a

cohesive theoretical framework: the “Folding
Paradigm”. By shifting the focus from the sur-
face to the substrate and from the static form to
the dynamic motion, this paradigm posits that
a package’s geometry and mechanical ingenuity
can be the primary source of functional, expe-
riential, and systemic innovation. This study
moves beyond simply acknowledging this po-
tential by systematically analyzing its real-world
application, thereby defining its core principles
and demonstrating its multi-dimensional im-
pact on creating more intelligent, efficient, and
meaningful packaging solutions.

PURPOSE

This paper aims to define and explore the
“folding paradigm” as a critical driver of con-
temporary packaging innovation by systemati-
cally analyzing the application of structurally en-
gineered folding principles in various innovative
packaging designs. Specifically, it seeks to iden-
tify this paradigm’s core theoretical principles
and demonstrate its multi-dimensional impact
on functionality, user experience, efficiency, and
brand communication.

Statement of the problem. This study
aims to establish the “folding paradigm” as a
systematic methodology for packaging innova-
tion using principles of structural engineering
and kinematics based on the application of geo-
metric and mechanical ingenuity. The main ob-
jectives of the study are: compositional analysis
of the selected packaging designs; justification
of the choice of structural principles, kinematic
behaviors, and means of integration; transfor-
mation of these principles into functional, ex-
periential, and efficient packaging solutions;
demonstration of how a structural-first approach
creates multi-dimensional value; and analysis of
how this paradigm can be used to develop intel-
ligent and sustainable packaging.

RESULTS AND DISCUSSION

This section presents the qualitative case
study analysis results, integrating a concurrent
discussion of their theoretical significance. The
analysis moves from a mere description of in-
novative forms to a systematic deconstruction
of how each design exemplifies the core prin-
ciples of the folding paradigm. The findings are
organized thematically to demonstrate the par-
adigm’s multi-dimensional impact on function-
ality, user experience, systemic efficiency, and
brand communication. The results collectively
provide robust empirical support for the thesis
that engineered geometry can elevate pack-
aging from a passive container to an active, val-
ue-creating artifact.
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A primary finding of this study is the ca-
pacity of the folding paradigm to embed a pre-
planned, valuable secondary use into a pack-
age’s structure, directly addressing the critical
challenge of single-use waste and fostering a
circular mindset.

The structural results of the Co-Grain
Cereal Packaging (Fig. 1) reveal a hexagonal
box that is meticulously engineered to transform
into a functional bird feeder. The design lever-
ages pre-scored creases not as passive fold lines
but as programmed hinges that allow fold-out
sections at the base to become stable “bird-
standing platforms”.

A die-cut perforation Co-Grain Cereal
Packaging (Fig. 1) acts as a push-in port for
controlled grain dispensing, while the integrated
top handle unfolds into a lanyard for hanging.
The significance of this design lies in its clear
manifestation of Functional Transformation. The
discussion here centers on how this structural
choice moves beyond a mere novelty; it redefines
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Bird feeder lanyard

Feeding conversion port —

REPRESENTATION

Usage Process

b Qpen the bird standing table

APP

Ingredient list

Qpen the fseding mouth of binds

the package’s end-of-life phase, transforming
potential waste into a positive environmental
and brand interaction. By engineering a second
function directly into the primary structure,
the design extends the material’s lifecycle
and tangibly aligns the brand with the circular
economy principles.

This principle is further nuanced by the
“Sentiment Over Gifts” Zongzi Packaging (Fig. 2).
The result is a fabric pouch that, after the zongzi
(rice dumplings) are consumed, is designed to
be reversed and stuffed to become a permanent
decorative keepsake. In our discussion, this
case highlights that functional transformation
need not be purely utilitarian. The engineered
reconfiguration - a simple inversion and
stuffing — bestows permanence on a disposable
item, imbuing it with emotional and sentimental
value. It demonstrates how the folding paradigm
can be applied to soft materials to create memorial
and personal value, ensuring retention through
emotional attachment rather than functional utility.

Convarsion process

Grain residual observation

Bird feeding mouth

Bird standing platform

Co-Grain

2 @

Puldl the bird feeder lanyard Insert and Secure the drawstring

Fig. 1. Co-Grain Cereal Packaging: a — diagram of integrated functional features,; b — instructions for transformation
from container to bird feeder [17]
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Fig. 2. "Sentiment Over Gifts” Zongzi Packaging [22]

Theanalysisfurtherrevealshowengineered
motion - the controlled, choreographed unfolding
of a structure - can transform the mundane
act of opening a package into a memorable,
product-related ritual, significantly enhancing
the user experience.

The “Great Fortune” Citrus Gift Box (Fig. 3)
offers a unique, unique, unboxing experience
through its innovative kinematic structure.
The result is a synchronized motion where four
large, curved top flaps pivot outwards radially,
directly mimicking the act of peeling an orange.
This kinematic detail is the core of its design.
Our discussion identifies this as an outstanding
example of using Controlled Kinematics to create
a product-referential ritual.

The engineered motion “Great
Fortune” (Fig. 3) is not arbitrary; it performs a
symbolic action that creates a powerful, non-
verbal narrative connection to the product
inside. This elevates the unboxing from a simple
task into a shareable “moment”, significantly
increasing the gift's perceived value and
emotional resonance.

This concept is extended in the Yunnan Red
Wine Box (Fig. 4) and the Dingdong Maicai Gift
Box (Fig. 5), demonstrating the results of even
more complex, narrative-driven kinematics. The
wine box utilizes an angled pivot mechanism
that causes the main body to swing upward,
presenting the bottle in a ceremonial, offering-
like motion. The Dingdong Maicai box undergoes
a dramatic transformation, unfolding from a
compact carrier into an elaborate, multi-level

display stage that artfully presents its contents.
The discussion for these cases centers on using
Advanced Kinematics for theatrical effect. In
both instances, the engineered motion is the
primary source of added value. The structure is
designed to perform, turning the unboxing into
a dramatic reveal that builds anticipation and
creates a rich visual landscape.

The results consistently show that
structural ingenuity can solve complex functional
problems by integrating multiple features into
a single, monolithic structure, optimizing the
entire system from production to disposal.

The structural results of the Xiao Liu
Tang Bao Takeaway Packaging (Fig. 6) reveal a
meticulously engineered multi-layered internal
system folded from a single paperboard blank.
Key features include an elevated inner tray to
hold each soup dumpling separately, creating a
space below to manage condensation; integrated
vents to allow controlled steam release; and a
precisely designed groove in the lid to secure
chopsticks. This case is a powerful exemplification
of Seamless Functional Integration. The
discussion focuses on how, instead of relying on
separate, often non-recyclable plastic inserts, this
thoughtful engineering uses the geometry of the
primary material to solve critical user pain points
(e.g., soggy dumplings and loose accessories).
This silent engineering directly enhances the
consumer’s taste experience and communicates
a brand’s commitment to quality and care.

The MOD Paint Packaging (Fig. 7)
demonstrates this principle’s broader impact.
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Fig. 3. “"Great Fortune” Citrus Gift Box: a - complete packaging set in open and closed states; b — detail of the radial
unfolding motion, an example of controlled kinematics [1]

Fig. 4. Yunnan Red Wine Box [12]

The result is a single, folded paperboard carton
that replaces traditional multi-part metal cans.
Its structure features a fully integrated handle
and a built-in dispensing spout formed from
one complex die-cut piece. The discussion
highlights this as a prime example of how
Seamless Feature Integration leads directly
to Systemic Efficiency. By creating a mono-
material solution, the design eliminates the
manufacturing complexity and supply chain
dependencies of multi-part assemblies.
Furthermore, its ability to be stored and
transported as a flat blank (its “flat pack”
potential) dramatically reduces logistical costs
and carbon emissions. This case demonstrates
how the folding paradigm can deliver cascading
economic and environmental benefits across
the entire value chain.
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Fig. 5. Dingdong Maicai Mid-Autumn Gift Box: a - structural diagram illustrating the unfolding process from carrier
to display; b - the packaging in its fully revealed, multi-level state [10]

The MOD Paint Packaging (Fig. 7) complex die-cut piece. The discussion highlights

demonstrates this principle’s broader impact. this as a prime example of how Seamless Feature
The result is a single, folded paperboard carton Integration leads directly to Systemic Efficiency.
that replaces traditional multi-part metal cans. By creating a mono-material solution, the
Its structure features a fully integrated handle design eliminates the manufacturing complexity
and a built-in dispensing spout formed from one and supply chain dependencies of multi-part
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Fig. 6. Xiao Liu Tang Bao Takeaway Packaging: a — design process ideation and problem analysis; b — monolithic
folded components and final assembly [19]

assemblies. Furthermore, its ability to be stored economic and environmental benefits across the
and transported as a flat blank (its “flat pack” entire value chain.

potential) dramatically reduces logistical costs Finally, the analysis reveals how the folding
and carbon emissions. This case demonstrates paradigm facilitates Tangible Brand Expression,
how the folding paradigm can deliver cascading where the physical form itself is engineered to
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Fig. 7. MOD Paint Packaging [5]

Fig. 8. Lvdao Mid-Autumn Festival Game Box [25]

embody cultural context, facilitate social rituals,
and tell a deeper brand story.

The Lvdao Mid-Autumn Game Box (Fig. 8)
results in a package for mooncakes with a large,
sturdy, bowl-shaped base. This form is not
merely aesthetic; it is explicitly engineered to
be used for the traditional “"Bo Bing” dice game

played during the Mid-Autumn Festival. Our
discussion of this case reveals the paradigm’s
most sophisticated application: the structure is
not just a container for a cultural product but
an essential facilitator of a cultural tradition.
The primary engineered form is the secondary
function. By deeply integrating the packaging
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into the social activity it supports, the design
transforms a disposable object into a necessary
piece of equipment for shared experience. This
creates powerful cultural resonance and ensures
the package’s retention and value far beyond its
primary purpose, making the brand an integral
part of the consumer’s tradition.

The presented results and their concurrent
discussion demonstrate the versatile power of
the folding paradigm. The analysis shows that
structural innovation is not limited to a single
application but is a holistic methodology to
achieve functional transformation, enhance
user experience, integrate features, optimize
efficiency, and create tangible brand expression.
The physical structure, therefore, emerges
as a primary vehicle for creating meaningful,
sustainable, and differentiated packaging
solutions in the contemporary market.

CONCLUSIONS

This research has defined, explored, and
validated the “folding paradigm”as a powerfuland
underutilized driver of innovation in packaging
design. Moving beyond the conventional focus
on materials and graphics, this study posited
that a package’s true potential lies within its
engineered structure, kinematic behavior, and
material intelligence.

The systematic analysis of eight innovative
packaging designs has provided clear and
compelling evidence for this thesis. It was shown
that designers can unlock value across five key
dimensions by reconceptualizing fold lines and
material geometry as programmed functional
elements. The paradigm was proven to: achieve
Functional Transformation by embedding a second
life into the primary form; craft memorable
User Experiences by turning unboxing into a
choreographed ritual; enable Inherent Functional
Integration to create efficient, monolithic
structures; realize significant Systemic Efficiency
in logistics and material use; and facilitate
Tangible Brand Expression by making the physical
form a medium for cultural storytelling.

Ultimately, the folding paradigm emerges
not as a collection of niche techniques but as
a comprehensive design methodology. The
findings confirm that a structural-first approach
is fundamental to creating the next generation of
packaging solutions that are effective, efficient,
resonant, experiential, and sustainable in a
circular economy.
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AHOTALIA

Xy niur, SlyeHko M. [lapagmrMa CckKJagaHHS: PO3BUTOK iHHoBayii
Y naKyBaHHi 3aBAsIKM  CTPYKTYpPHOMY [POEKTYBaHHIO, KiHeMmarTrnyi
Ta BignoBigasibHOMY BUKOPUCTaHHIO MaTepianiB

MeToro CTatTi € PO3KPUTTS MOHSTTS «napaavrMa CKAafgaHHs» — 3acToCyBaHHS
CTPYKTYPHO-IH)XEHEPHOIro opurami 1a rnpuHUNNIiB CKAaAaHHS — 5K KJ/IHOYOBOIMro Ta
HeAoCTaTHbO AOC/iAXKEHOIr0 YMHHMKA CyYacCHUX [(HHOBaUIiN y AW3akiHi rnakyBaHHS.
ABTOpU CTBEPAXYIOTb, WO LS NapagnurMa rnpuHLUMNNOBO 3MiHIOE QOKYC MPOEKTYBAHHS
3 Bi3ya/lbHOI ecTeTukmn Ta BmboOpy maTtepiasniB Ha CTBOPEHHS LIHHOCTI, 3akiageHoi
B r€OMETPUYHIN CTPYKTYpi yrnakoBKu, ii KIHEMaTUYHI¥ noBeaiHui Ta ¢yHKUIOHaIbHIN
iHTerpadir.

Meropgosnorin. [Jocnig>XeHHS FPyHTYETbCS Ha SKICHOMY METOAI MHOXKMHHOIMO KeycC-
aHanizy. byno BigibpaHo BiCiM pi3HOPIAHUX Ta IHHOBAaUIMIHNX MPUKIAAIB NaKyBaHHS,
SKi CUCTEMHO MpoaHasi3oBaHo. AHaiTMYHa MOZAE/b OLIHKE KOXEH KeVC BiArnoBigHO
A0 OCHOBHUX MPUHUMNIMIB rapaanrMu CKIa[aHHs, BKIIIOYaoUY [HXEHEPHY CTPYKTYPHY
LisICHICTb, KOHTPOJIbOBaHy KIiHeEMATuKy, 6e3LWO0BHY [HTerpauito @yHKLIOHaIbHUX
€JIEMEHTIB | B3aEMOLit0 M)XK MarepiasioM i CTPYKTYpOIo.

Pe3synbrarn. Pe3ynbtatn aHanisy rigrBepansiv, Lo came  iHXeHepHe
OCMUCJ/IEHHSI MPOCTOPOBOI CTPYKTYpU MaKyBaHHS B MexXax napagvrmMy ckaafaaHHs
BUCTYMNA€E KJIDYOBUM YUHHUKOM (DOPMYBAHHSI MOro yHKLIOHaAbHOI LiHHOCTI. Takui
niaxig CTuMyJsIt0€ iHHOBAaLii B ’aTv KJIlDYOBUX HarnpsiMax: 3abesneduye ¢yHKLIOHalbHY
TpaHcgopmaLito 3aBASIKW BPOBAAXKEHHIO BTOPUHHOIO BUKOPUCTAHHS, MigBULLYE
A0CBig CroxuBaydiB, rnepeTBoploOYM MpoLec po3rnaKyBaHHsS Ha 3aram’stoByBaHui
putyasn; 3abesrieqyye B6y[0BaHy (DyHKLUIOHa/IbHY IHTErpaLlilo €/1€MEHTIB Y MOHOJIITHY
¢gopmMy,; [OCSIrae CUCTEMHOI €(DEKTUBHOCTI Yy BUKOPUCTaHHI matepiasaiB T1a J0rictuli;
CrIpUSIE Big4YYTHOMY BUPAXXEHHK 6peHAay, Kosan pi3nyHa CTpyKTypa cama rno cobi
nepeAac rnepeKkoHNBY iCTopito 6peHay.

HaykoBa HOBM3Ha. Y CTatTi 3ariporioHOBaHO BCEBiYHY TEOpPETUYHY MOAE/b
i IpaKkTuyYHUM aHasis nigxoay Ao An3aiiHy rnakyBaHHS, B OCHOBI SIKOro — CTPYyKTypa.
PoboTta BuxoAuTb 3@ MEXI TPaANLINHOI ANCKYCIii Npo matepiaan 1a rpa@iky, BUCyBaroyun
Ha nepLuni rnjaH reoMeTpUYHy Ta MEXaHiyYHy BUHAaxi4nBICTb SIK FOJIOBHY PYLUIAHY
CUJ1y CTBOPEHHS IHTEIEKTYallbHUX, €(EKTUBHUX i 3MICTOBHUX pill€Hb Yy MaKyBaHHI,
Lo BiAnNoBiAarTb aKTyaslbHUM BUKJIMKaM CTasioro po3BUTKY, 3al/lyHEeHHS CroXnBadiB
i puHKOBOI AnghepeHyiadlii.

lMpaKkTny4yHa 3HavYyLWicTb. [TOHATTS «NapaanrmMa CKaafaHHs» 06rpyHTOBaHoO siK
rnpuKAagHy MeTo4o/s1orito An3aKHy, rnpogeMoHCTPOBaHoO il yepe3 noprt@osio 3 BOCbMu
IHHOBaLiNHNX KEHCIB, L0 [/IIOCTPYOTb MPUHUMNN (YHKLIOHa/IbHOI TpaHcgopmadii,
KOHTPOJ/IbOBAHOI KIHEMATUKKN Ta@ MOHOJIITHOI iHTerpadii. OTpuMaHi pe3ysibTatv MaroTb
npuKAaaHy UiHHICTb 4715 An3aniHepiB, iHXeHepiB Ta 6peHa-MeHeaXepiB, MPOrNoHy YN
CTparterii CTBOPEHHS IHTEIEKTYa/lbHOIro, eheKTNBHOIr0 ¥ 3MiCTOBHOIO raKkyBaHHS.

Knwoyosi crioBa: An3aviH nakyBaHHS, CTPYKTYPHA iHXXeHepisi, opurami, napagumrma
CK/iagaHHsl, [AOCBi4 CriOXuBa4yiB, KOHCTPYKLisl, KiHemMatuka, CTraami Au3ariH,
QyHKUIOHaIbHa iHTerpadwis.
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