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COMPARATIVE ANALYSIS AND COLLABORATIVE INNOVATION

OF PARAMETRIC GENERATION AND AIGC

Purpose. The purpose of the article is to conduct a comparative analysis of the characteristic features,
advantages, and limitations of parametric design and AIGC in the context of potential opportunities for joint
innovation and achieving synergistic effects.

Methodology. The theoretical and methodological basis of the study was formed by such general
scientific approaches as comparative and systemic approaches, which made it possible to carry out a
comparative analysis of parametric design and AIGC and to imagine their integrity; the structural-functional
approach made it possible to analyze the patterns and principles of the functioning of parametric design and
AIGC in the context of potential opportunities for joint innovations.

Results. The study results have theoretical and practical significance, which consists of expanding the
application of parametric generation and artificial intelligence in design, focusing on their functional
characteristics and areas of application. A comparative analysis of parametric design and artificial intelligence
was carried out through technical principles, tools, generation stages, designer involvement, aesthetics, and
creativity, and their features, strengths, and limitations were analyzed. Approaches such as transitioning from
parametric design to artificial intelligence were proposed to achieve a synergistic effect. It was emphasized that
parametric design can stimulate the creation of artificial intelligence. In contrast, artificial intelligence can help
in conceptual design, obtain parameters, support parametric models, and serve as input data for parametric
models. It was found that artificial intelligence can also evaluate and refine parametric generation results. It is
concluded that parametric design and artificial intelligence complement each other, have significant potential
for joint innovations in the design field, and their simultaneous use allows for a synergistic effect.

Scientific novelty. The article conducts a comprehensive comparative study of the parametric
generation and AIGC technologies from various perspectives, including technical principles, design tools,
different stages of the generation process, the role and participation of designers, aesthetics, and creativity. It
identifies the strengths and corresponding limitations of parametric modeling and AIGC and proposes new
approaches to their use in the field of design and achieving a synergistic effect.

Practical significance. The results obtained lead to a deeper understanding of such modern
phenomena as parametric generation and AIGC, which allowed us to develop practical recommendations for
their systematic use in the field of design, for the development of new design tools and design processes.

Keywords: design, modeling, generation, parametric design, annual analysis, innovation, digital
technologies, graphic design.

Introduction. Parametric design, rooted control and coherence with specific design
in computational logic and mathematical objectives.
models, excels in solving complex design Bridging the gap between the structured
challenges with precision and adaptability [2]. precision of parametric design and the creative
Its ability to adjust parameters enables versatility of AIGC methods represents a
exploration within defined constraints, yetitcan  significant opportunity and challenge in
sometimes limit spontaneous creativity due to  generative design. By combining the strengths
its reliance on predetermined algorithms. AIGC  of both approaches, this collaboration aims to
technology offers tools for producing enhance innovation, efficiency, and control
imaginative and diverse design outcomes, ability within design processes.
expanding creative possibilities [1]. However, Analysis of previous studies. Parametric
these methods often struggle to maintain generation, as an algorithm-assisted design
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approach, is centered on the establishment of
parameter variables and rules to generate
dynamic design outcomes that exhibit a degree
of logic and complexity in real time. This
method not only addresses challenges
associated with repetitive tasks and rapid
changes in the design process but also fosters
computational creativity, enabling designers to
explore a broader range of design
possibilities [15].  Originally emerging and
gaining widespread application in architectural
design, parametric design has since been
extensively adopted in fields such as product
design, fashion design, and concept art. In the
context of graphic design and generation,
parametric generation represents a significant
aspect of digital generation technologies.

Oxman R. explored the uniqueness of the
concept of parametric design and its influence
on models of parametric design thinking (PDT),
tracing the evolution from early cognitive
models to contemporary paradigms of
parametric design thinking [11]. Another study
[2] integrated the formal rules of traditional
patterns with parametric design methods,
extracting compositional  principles from
traditional pattern forms and employing
function curves and control point coordinates
in modern graphic design for parametric
reconstruction. By  adjusting  variable
parameters, the target patterns underwent a
series of transformations and derivations,
enriching the formal possibilities of traditional
motifs. Similarly, a paper [12] introduced a
method and practical application for the
parametric generation of Islamic geometric
ornaments, highlighting the relationship
between parametric techniques and the
mathematical structure of Islamic patterns. The
authors utilized software to create a model and
its basic grid structure, facilitating an exchange
between traditional cultural heritage and
modern technologies.

Generative models have a long history in
artificial intelligence, dating back to the 1950s.
AIGC (Al-Generated Content) refers to a
paradigm in which content is generated using
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advanced generative artificial intelligence (GAI)
technologies rather than being created by
humans.  Guided by  human-provided
instructions, AIGC models are capable of
learning and interpreting generative tasks,
leveraging GAIl algorithms to automatically
produce large volumes of content aligned with
the input prompts within a short period. The
advent of deep learning has significantly
enhanced the performance of generative
models, with the emergence of Generative

Adversarial Networks (GANs) marking a
milestone in Al-driven image generation.
Currently, AIGC focuses on generating

multimodal content, supported by foundational
generative models such as vision-language
models, text-audio models, text-image models,
and text-code models. Al can also be employed
for artistic creation, including the imitation and
reinterpretation of specific artistic styles.
However, it should be noted that Al does not
always accurately capture user intentions, and
there is an inherent degree of uncertainty in its
outputs. Continuous updates to datasets, along
with ongoing learning and retraining, are
essential for maintaining the creative capacity
of AIGC systems [1].

AIGC has become a significant focus in
the field of design research. The paper [6]
highlights that, in the realm of graphic design,
AIGC tools can serve as a source of inspiration
for designers, enabling the rapid generation of
numerous creative concepts and drafts.
Moreover, these tools introduce new
possibilities in design thinking, facilitating the
exploration of diverse styles and combinations
of design elements. Additionally, AIGC can
automate  repetitive  tasks,  significantly
improving the efficiency of routine design work.

The article [16] examines the integration
of AIGC with graphic design, identifying four
research  paradigms:  Al-Driven  Design
Automation and Generation (AIDAG), Al-
Assisted Graphic Design and Image Processing
(AGDIP), Al in Artistic and Creative Design
Processes (AACDP), and Al-Enhanced Visual
Attention and Emotional Response Modeling
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(AVERM). Wu et al. explore the mechanisms by
which AIGC supports the design process across
four stages: creative ideation, design
generation, assistance and recommendation,
and evaluation and feedback. Lou [9] addresses
the question of creativity in the Al era,
emphasizing that the ability to create meaning
remains, and will continue to be, a distinct
advantage of human creativity. Human
ingenuity must transcend the limitations of
computational rationality. The paper [7]
compares traditional creative methods with
AIGC-based approaches, concluding that
traditional methods often demonstrate greater
creativity.

In terms of application, Ma et al. [10]
utilize AIGC technologies to generate designs
for traditional Chinese characters, presenting a
complete workflow for this process. The paper
[8] details the application of AIGC in game

design, employing image extraction and
generation models to achieve efficient
character design. Yu [17] emphasizes the

importance of user experience in optimizing the
application of AIGC tools. Gao [3] notes that in
the animation industry, AIGC has the potential
to revolutionize character and scene design,
plot development, and scriptwriting, driving
transformative innovation across the sector.
AIGC and parametric generation are both
pivotal tools and methods in the era of digital
design, each with its own advantages and
limitations. The exploration of their integration
has become increasingly essential and is
already underway. Parametric design tools can
be combined with neural networks, including
ANN and CNN, to generate complex models.
The collaboration between these approaches
has the potential to introduce new possibilities
in design automation, optimization, and
decision-making [13]. Hegazy M. highlights the
powerful ability of Al to generate abstract
conceptual designs, while parametric design,
rooted in mathematics and algorithms, enables
the creation of limitless design possibilities. The
integration of these two approaches holds
immense potential. The author emphasizes that
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Al should be applied within frameworks that
prioritize human-centeredness, environmental
responsibility, and cultural sensitivity [4]. The
paper [14] proposes a method for enhancing
data-driven parametric modeling systems using
machine learning, addressing the limitations of
traditional systems in design exploration. The
researchers employ recurrent neural networks
to generate alternative data flow diagram
paths, providing innovative approaches for

exploring the topological structures of
parametric models.
Statement of the problem. Both

parametric generation and AIGC are important
design generation technologies, each with its
own unique advantages and characteristics.
However, there is a lack of systematic analysis
and organization of these features. While both
technologies offer distinct benefits, it remains
unclear how they can be effectively integrated
to leverage their respective strengths. The key
challenge lies in determining the appropriate
pathways and directions for their collaboration,
identifying specific stages of the design process
where their advantages can complement each
other. Understanding how these technologies
can be combined to create innovative design
methods and tools is of significant importance.
Such integration could lead to enhanced
creativity, efficiency, and control in design,
ultimately providing a more robust framework
for future design practices.

Research results and discussion. The
purpose of the article is to conduct a
comparative analysis of the characteristic
features, advantages, and limitations of
parametric design and AIGC in the context of
potential opportunities for joint innovation and
achieving synergistic effects.

Comparative Analysis of Parametric
Generation and AIGC. Both parametric
modeling and AIGC technologies are capable of
generating design outputs, particularly in the
creation of patterns and graphics. While these
two approaches share certain commonalities in
addressing design generation challenges, they
also exhibit significant differences. This analysis
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explores their distinctions and similarities
across several dimensions, including technical
principles, design tools, generation processes,
designer involvement and tasks, and creativity
and aesthetics. The goal is to elucidate the
characteristics of each method in design
generation and identify opportunities for
complementary integration and innovative
convergence.

Parametric design and AIGC rely on
distinct computational technologies.
Parametric design is grounded in algorithmic
and logical operations, utilizing precise
mathematical models and  geometric
computations, such as NURBS curves and
Boolean operations. The precision and
adjustability of parameters enable immediate
and responsive design changes, emphasizing
logic, structure, and control. This makes
parametric design particularly suited for tasks
requiring high accuracy and clearly defined
functional goals.

A quintessential example of parametric
design tools is Grasshopper (GH), an integrated
plugin for Rhino, which is widely applied across
various design fields. GH facilitates tasks such
as geometric form generation, digital
simulation, design optimization, and digital
fabrication. Generative Components (GQ),
developed by Bentley Systems, shares similar
principles and workflows with GH, having been
an  earlier innovation that inspired
Grasshopper's development. Another
prominent tool is Dynamo, tightly integrated
with Autodesk Revit, which is primarily used in
architectural design. These software platforms
typically ~ employ  visual  programming
techniques, utilizing nodes and modules to
construct parametric models and algorithms,
thereby achieving specific design objectives.

AIGC relies on deep learning and
generative models such as GANs, Transformers,
and diffusion models. By training on extensive
datasets, these models enable the creation of
multimodal content, including text, images,
audio-visual materials, and 3D objects. Deep
learning is a technology grounded in multi-
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layered neural networks that automatically
extract features from large-scale data and
perform complex tasks. The foundation of AIGC
lies in employing pattern recognition and
generative learning techniques on input data to
produce creative content that meets specific
requirements. The continuous improvement of
model  algorithms, the expansion of
foundational models, and access to high-
quality datasets are key factors driving the
advancement of AIGC technology.

Currently, widely used AIGC tools include
Open Al's DALL-E, MidJourney, and Stable
Diffusion. Open Al's DALL-E, supported by large
language models, generates images based on
users' natural language descriptions. Similarly,
MidJourney and Stable Diffusion also possess
the capability to produce images from textual
descriptions and can further generate images
based on existing ones. MidJourney employs
techniques akin to GANSs, focusing on the
generation and processing of graphical and
artistic images, allowing for the creation of
images with specific artistic or stylistic
attributes. Stable Diffusion, a highly versatile Al-
driven creative tool, excels at generating new
images from existing ones. It facilitates style
transfer, content extension, and localized
adjustments, enabling users to refine,
transform, or expand visual content effectively.

A complete generative creation process
can be divided into several stages: input,
processing, output, and evaluation feedback. In
parametric generation, designers need to
establish clear rules and define input
parameters. These parameters can include
various types of data, such as geometric
objects, numerical values, text, images, or files.
In the context of AIGC technology, using
MidJourney as an example, users typically input
descriptive text or images to specify and guide
the desired output. At the current stage of
development, parametric generation offers a
wide variety of input types, providing designers
with considerable flexibility. In contrast, the
input methods for AIGC are relatively
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straightforward and  simplified, focusing
primarily on direct textual or visual descriptions.

In the processing stage, parametric
models function as open systems, with the
modeling work constructed entirely by the
designer. The designer interacts with the
constructed model by adjusting parameters to
explore and refine the design. This approach
not only requires designers to possess strong
geometric modeling skills but also demands
advanced logical thinking abilities and a solid
foundation in programming. As a result, the
overall skill requirements for users are relatively
high, and the cognitive cost of using such
systems can be significant. AIGC technology
addresses generative tasks by relying on pre-
trained large-scale models provided by service
providers. Designers interact with these models
by inputting natural language descriptions or
images, allowing for intuitive and seamless
communication with the system. This
interaction method is more direct, user-friendly,
and accessible, making it significantly easier to
learn and use.

From the perspective of output results,
parametric  generation  exhibits  strong
geometric regularity and logical characteristics,
often characterized by high symmetry,
repetition, and precision. The outputs are highly
targeted and are frequently applied to meet
specific functional requirements, such as
structural or spatial demands. Although
elements of randomness can be introduced
during the process to create forms that surpass
conventional imagination, the overall process
remains under logical control. Designers can
interact with the generated outputs by
adjusting input parameters, iteratively refining
results until achieving a satisfactory design. This
method allows for precise control and fine-
tuning of the design outcome. By contrast, the
most notable features of AIGC-generated
results are their richness in diversity and
creativity, along with a degree of
unpredictability. These outputs often resemble
artistic styles and sources of inspiration,
offering strong visual appeal and impact. As
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such, they are predominantly suited to
unstructured creative design tasks, such as
conceptual art design. However, it is important
to note that AIGC-generated results inherently
involve a level of uncertainty. Each generation
may significantly deviate from the designer’s
intended goals, requiring iterative adjustments
to reduce discrepancies. Despite repeated
refinements, it remains challenging to ensure
that the generated results align precisely with
the designer's expectations. Furthermore, data
biases can limit the control and precision of
AIGC-generated outputs.

In the evaluation and feedback stage,
parametric generation results can not only
undergo subjective assessment but, more
importantly, be evaluated systematically and
precisely based on predefined design
objectives and quantitative metrics, such as
strength, area, or other measurable criteria.
Designers can directly adjust parameters to
implement feedback, allowing them to clearly
and dynamically monitor changes in the design
outcomes in real time. The underlying technical
principles of AIGC result in the generative
process being carried out within a "black box"
system that is not accessible to designers.
Designers are provided only with the final
outputs, which are visually impactful but
inherently uncertain due to the unpredictable
nature of the generative process. Evaluation is
predominantly based on the user’s subjective
aesthetic judgment, lacking standardized or
consistent quantitative criteria. Adjustments
and refinements of AIGC-generated results rely
on iterative user inputs to modify and improve
outcomes. However, this approach is often
indirect and lacks the precision and control
afforded by parametric generation.

The level of designer involvement and the
nature of their tasks vary significantly between
these two generative approaches. In parametric
modeling, designers must participate deeply in
all stages of the design process, carefully
considering design requirements and related
factors. A critical aspect of their work involves
determining the types and quantities of design
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parameters and constructing logically rigorous
generative algorithms. Designer’s act both as
rule-makers and as controllers of the generated
results, engaging in intensive interactions with
parametric models to modify and optimize the
outputs. Successfully completing such tasks
requires a high level of expertise and a
comprehensive knowledge base, including
advanced design skills, algorithmic thinking,
coding and programming proficiency, and
foundational understanding of computer
vision.

When using Al to participate in
generative design tasks, designers provide
prompts or images to pre-trained large models
to guide the direction of the generated results.
However, their involvement is relatively
superficial compared to parametric modeling,
as they cannot fully control every detail of the
design process. Instead, designers can only
propose modifications based on the generated
outputs or select from multiple results. The
quality and expressiveness of the outcomes rely
heavily on the capabilities of the closed model
itself, with the designer functioning primarily as
a guide who partially influences the inherently
uncertain output. On the other hand, this also
means that designers can easily adopt AIGC
tools, allowing them to quickly and flexibly
generate a large volume of visually distinctive
design outcomes.

The creativity of parametric generation
stems from the designer’s subjective ideas and
the logical framework of rules they define. Its
adherence to rules makes it particularly
effective for exploring complex geometric
forms and addressing functional requirements
with precision. This approach allows for the
accurate representation of intricate
relationships within design and precise control
over outcomes. However, its reliance on
parameters and rules often results in
predictable and structured creativity. The
generated visuals typically exhibit complexity,
logical coherence, natural forms, and geometric
patterns.
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In contrast, AIGC derives creativity from
minimal designer input, pre-trained large
models, and diverse datasets. Simple prompts
enable Al to generate novel and diverse visuals
akin to inspiration-driven processes, often
surpassing expectations. However, its reliance
on static datasets can limit adaptability and
timeliness, and biases or gaps in the data may
affect quality and inclusivity. While AIGC excels
in recognizing patterns and producing diverse,
expressive outputs, it struggles with originality
beyond its training data. Its results are marked
by strong visual impact, stylistic variety, and
emotive creativity but lack precise control and
goal-oriented constraints.

2. Collaborative Innovation Pathways

Parametric design, with its rigorous logic
and structured generative characteristics,
provides precise and systematic solutions for
addressing complex design problems. It
enables designers to explore design spaces
more efficiently and tackle intricate forms and
functional optimizations that are difficult to
achieve through traditional manual methods.
Artificial intelligence, particularly generative Al
(AIGC), excels at addressing complex and
unstructured issues such as semiotics and
semantics. With its powerful data processing
capabilities and highly innovative generative
potential, AIGC offers designers a broad range
of inspirational sources and multidimensional
design options. By integrating the "rule-based
generation" features of parametric design with
the "inspiration-driven creation" capabilities of
Al, it is possible to establish an entirely new
design  paradigm that transcends the
boundaries of traditional design. This
integration has the potential to profoundly
impact the role of designers, the methodology
of design, and the overall design process. It
combines creativity and structure to provide
dual pathways for solving complex design
challenges, merging innovative ideation with
systematic problem-solving.

Integrating parametric design with Al-
generated content (AIGC) offers a novel
approach to design innovation. By using
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outputs from parametric models as inputs for
AIGC systems, designers can enhance the
diversity and creativity of design solutions. This
method allows for the generation of a wide
array of design alternatives, each reflecting
unique characteristics derived from the original
parametric configurations. Such integration not
only broadens the spectrum of design
possibilities but also provides designers with
valuable insights and inspiration, thereby
streamlining the creative process. For instance,
a designer might create a series of grid patterns
using parametric tools and then input these
patterns into an AIGC model to produce
innovative  variations. This  collaborative
approach leverages the strengths of both
parametric precision and Al-driven creativity,
leading to more dynamic and adaptable design
outcomes.

Parametric design systems encompass a
comprehensive framework, including stages
such as conceptual design, parameter
extraction, algorithmic model construction,
output generation, and iterative optimization.
AIGC can be integrated into various stages of
the parametric design process, leveraging its
robust generative capabilities to support and
expand creative possibilities within parametric
workflows.

AIGC can drive parametric conceptual
design by generating initial concepts and ideas,
which are then executed through parametric
modeling. During the conceptual design phase,
Al tools enable designers to quickly produce
creative textual descriptions and graphical
examples for reference. These outputs offer
inspiration and potential directions for
parameterized  concepts, guiding  the
establishment of design rules and algorithmic
modeling. The visual concepts generated by Al
allow designers to evaluate and anticipate
potential outcomes before embarking on labor-
intensive modeling work. This foresight reduces
trial-and-error costs later in the process,
thereby enhancing efficiency. For instance, a
designer could use Al to generate a set of
creative graphical concepts, select a promising
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direction, and proceed with parametric
modeling based on that choice.

AIGC can assist in the determination and
extraction of parameters. Through advanced
analysis of complex design data, Al models can
deconstruct intricate design relationships,
identifying and extracting critical parameters.
By leveraging semantic analysis, these models
clarify the intrinsic connections between
parameters, thereby significantly reducing the
workload for designers in organizing
parameters and enhancing the precision of
model construction. This process aids in
unraveling complex design logic and swiftly
pinpointing key elements directly related to
design objectives. For example, when working
on a particular type of pattern design, Al can
analyze the shared geometric features of the

patterns and suggest potential control
parameters, offering valuable references for
designers.

AIGC can assist the process of parametric
modeling. Al possesses the capability to
generate code and demonstrates a strong
understanding of commonly used algorithms
and logic. It can provide insights into
constructing parametric algorithms, retrieve
similar algorithms and models for designer
reference, and even directly generate portions
of code to be integrated into parametric
models. With increasing levels of intelligence,
Al may even be capable of creating entire
parametric models, enabling precise generation
and control of design outcomes. Furthermore,
Al can optimize and refine pre-built algorithmic
models. Imagine a scenario where Al tools are
seamlessly integrated into parametric design
software. Designers could leverage Al to
generate efficient algorithmic code or access
pre-existing  algorithm  modules.  This
integration would substantially lower the
technical barriers and complexity of parametric
modeling, making the process more accessible
and efficient.

AIGC-generated outputs can serve as
inputs for parametric design. The results
produced by Al often exhibit distinct stylization,
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creativity, and unpredictability. When these
outputs are integrated into parametric models
and subjected to logical computational
processes, they can yield precise final results
with unexpected effects. The logical operations
of parametric design refine and detail Al-
generated content, achieving a balance
between creativity and precision, as well as
between artistic and logical aspects. This
integration enhances the practicality and
functionality of the generated solutions. For
instance, a complex image generated by Al can
be imported into a parametric model as input,
producing innovative and unique effects that
can be further adjusted and controlled.

Al can evaluate and refine parametric
design outputs. Parametric results are often
convincing in functionality but weaker in
assessing artistic style or cultural semantics,
relying mainly on designers’ subjective
judgment. By using Al to analyze and compare
outputs, it is possible to identify designs that
meet requirements in culture, semantics, or
style, helping to quickly select options that align
with overall design goals. For example, in
stylistic design, Al can rank designs based on
predetermined aesthetic standards, improving
evaluation consistency. Al can also assist in
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121110 BEW, 'BE3YTNA P. I.

Kuiecokuli HayioHanebHuli yHisepcumem mexHoso2ili ma dusatiHy, Kuig, YkpaiHa
2TexHonoeiyHul yHigepcumem Lliny, LiziHaHs, Kumalicbka HapodHa pecnybaika

MOPIBHANIbHUIM AHANI3 TA CMIJIbHI IHHOBALLIi MAPAMETPUYHOI FrEHEPALLIT
TA LUTYYHOTrO IHTENEKTY

Mema: nposecmu nopisHAAbHULU aHANi3 xapakmepHux ocobausocmeli, nepesaz i obMexeHb
napamempuyHoz2o Ou3aliHy ma wmy4Ho20 iHmesekmy 8 KOHmMeKcmi NomeHyiliHuUx Moxsausocmel cnileHUX
[HHO8aY(li ma 0ocsi2HeHHS CUHep2emu4yHo20 ehekmy.

Memodonozia. Teopemuko-memodosnoeidyHow 6a3or OOCAIOXKeHHA CManu maki 3a2a/lbHOHAyKo8i
nioxodu, ak-om: koMnapamusHuti ma cucmemHul nidxoou, ujo 0aau MoxXAU8iCcMe 30ILUCHUMU NOPIBHAIbHUL
aHaniz napamempuyHo2o Ou3aliHy ma wmy4yHo20 iHmesnekmy ma yseumu ix yinicHicme;, cmpykmypHo-
@yHKyioHanbHUL nidxi0 0o380/U8 NPOAHANIZy8AMU 3AKOHOMIpHOCMI U NPpUHYUNU OYHKYIOHYBAHHSA
napamempu4Ho20 du3aliHy ma wmy4Hoz20 iHmesnekmy 8 KOHMekCcmi NOMeHYiliHUX Moxsugocmeli cniTbHUX
iHHosayidl.

Pesynomamu. Pe3ysiomamu 0ocaiOeHHs MArome meopemuyHy md NpakmuyHy 3Ha4uMmicms, wjo
nosifi2ae y po3wWUpeHHi 3aCmoCy8aHHs NapamempuyHol 2eHepayil ma wmy4yHo20 iHmenekmy y Ou3aliHi,
30CepedXyroquce HA IXHIX YHKUYIOHAIbHUX Xapakmepucmukax ma cgepax 3acmocysaHHs. [lposedeHo
nopisHAAbHUL aHani3 napamempuy4Ho2o Ou3aliHy ma wmy4Ho20 iHmeaekmy 4epe3 MexHIYHI NpUHYUNU,
[HcmpymeHmu, emanu 2eHepayii, 3a1y4eHHs Ou3aliHepis, ecmemuky ma kKpeamugsHiCMeb, NPOAHAN308aHO
ixHI ocobausocmi, CUNbHI CMOPOHU mMma obmexeHHA. 3anponoHo8aHo nidxodu, Aki 0o3e0same docazmu
CUHep2emu4Ho20 eghekmy, Hanpukaad nepexio s8I0 napamempuyHo20 Au3aliHy 00 WMy4YHo20 iHmeaekmy i
Hasnaku. HazonoweHo, wjo napamempuyHe NPOEKMYBAHHS MOXe CMUMY/I8amu CMBOPEeHHS WMy4HO020
{Hmenekmy, moOi Ak wmy4HUl HMesekm Moxe OonoMozmu 8 KOHUeNnmyasibHOMY NPOEKMYBAHHI,
ompumMmysamu napamempu, nidmpumysamu nNapamempuyHi Modesai ma cayxumu exiOHumu OaHumu 015
napamempuyHux modesell. 3'4C08GHO, WO WMYYHUU (HMeAeKm Makox MOXe OYiHUMU ma ymo4yHumu
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napamempuuHi pe3ysemamu 2eHepayil. BucHosysaHo, wo napamempuydHul Ou3aliH ma wmy4yHuli
{Hmenekm 83aeM000N0BHIOIOMb 00UH 00HO20, MArOMb 3HAYHUU nomeHyian 015 cniibHUX iIHHosayill y cgepi
odusaliHy, a 00Ho4YdacHe ix 8UKOPUCMAHHSA 00380/14€ D0CA2MU CUHEp2emu4Ho20 eghekmy.

Haykoea Hosu3Ha. ¥ cmammi npogedeHO KoMNJekcHe nopieHaibHe OOCAIOXeHHA napamempuyHol
2eHepayii ma mexHo/o02ili WMy4YHO20 (HMesiekmy 3 pi3HUX MOYOK 30py, BK/IHOYAKYHU MeXHIYHI NPUHYUNU,
[HCmpyMeHmMU NPOEKMY8B8AHHS, pi3Hi emanu npoyecy 2eHepayii, poss i y4acme ousaliHepis, ecmemuky ma
meopuyicme. BuseneHo cusbHi CMOpoHU ma 8i0Noe8iOHI obMexeHHA AK( (CHyrome 8 napamempuyHoMy
MOOeIt08aHHI Ma Wwmy4HoMy iHmesiekmi, 3anponoHOBAHO HOBI NIOX00U ix BUKOpUCMAHHS 8 cghepi Ou3aliHy.

MpakmuyHa 3Havywicme. Ompumati pesysemamu 3ymoeaoroms bitew 21Ub60Ke OCMUC/TEeHHS
makux Cy4acHux Asuwj AK napamempudHi 2eHepayii [ wmy4Hul iHmenekm, wjo 00380/ui0 po3pobumu
npakmu4Hi pekomeHOayil ix cucmemMHo20 8UKOPUCMAHHA y cdepl du3aliHy, a makox 015 po3pobku HOBUX
ousaliHepcbKux [HCMpYMeHmMi8 ma npoyecie NPOEKMyBAHHS.

Kmrouvoei cnoea: ousaliH, MolenosaHHs, 2eHepayis, napamempudHull Ou3aliH, piyHUl aHanis,
iHHOBaY(l, Yugposi mexHoaozii, epaghiuHuli du3adiH.
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