OYepUYEHO TOHKOW KUCTbO C NMAABHbIMU AUHUAMMU,
PVICYHOK OAeXAbl HamnmcaH TOCTON KUCTbHO CUJIbHBIM
N pelnTenbHbIM Ma3koM, HanpuMep, XXenesHble
LapanuHbl 1 cepebpsiHble KproYky, a Wwiaekd xanata
HanucaH «BbICTPOM KMUCTbO», KONOPUCTUYECKOE
peLleHne NPoCTOe, IETKOe 1 dNEraHTHOE, a TeXHUKa
NCMONHEHMA sipkas 1 pa3HoobpasHas. Kaxabli
13 HapMCOBaHHBIX NMEPCOHAXeN CoBepLLUEHEH, APOK
1 MHTpUrytoLl. 3a Bocembto beccmepTHbIMK M306pa-
>KEeHbl CKasbl, Kak bbl OTpaxkatowme Ayx ANHACTUK

FOxkHoM CyH. MeTog KMBONUCK, KaxKyLLMACA NpoY-
HbIM 1 MOLLHbIM, MOCTPOEH Ha UCMOJIb30BaHWUMW Mep-
CMEKTVBbI: AOMONHNUTENbHbIE NMEN3aXK, Ha KOTOPbIX
n306paxkeHbl cTapble AepeBbAM CO CMETeHHbIMU
BETBAMMW, KOMMO3MLUMN C 3aCOXLUNMMN JUCTbAMMU
6ambyka, KOTopble AOMONHAIT KapTUHY 1 CO3Aar0T
XapakTepHyto aTMocdepy, KOTOPYHO XOUeT co3/aTb
XYBOXKHNK
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FUTURISTIC DESIGN OF ETHNIC CLOTHING
USING 3D TECHNOLOGIES

Summary: The author considers the use of innova-
tive 3D printing technologies as a tool used by modern
clothing designers striving for uniqueness and a futur-
istic look of their products. Particular attention is paid
to the prospects for introducing 3D printing into the fashi-
on industry and the opportunities it provides for indi-
vidualisation, experimentation with shapes and textures,
as well as the creation of new aesthetically attractive
designs. The article may be of interest to students of the cre-
ative speciality of Fashion Design, design specialists ex-
ploring modern technologies in the fashion industry,
as well as for those interested in innovation and crea-
tive approach to modern and promising clothing design.
3D printing allows one to create unique and personalised
products such as jewellery, patterns, accessories that meet
individual needs and preferences. Designers can adapt exi-
sting patterns or create their own, which will lead to a mo-
re exclusive approach to designing clothes, accesso-
ries, and jewellery. The author’s desire to draw attention
to the influence of 3D printing on the cultural code sewn
into ethnic decor in order to give new breath to tradition-
al symbolism is the goal of this study. Ethnic motifs and

INTRODUCTION:

Design education should be advanced, corre-
sponding not only to the tasks of today but also to
the requirements of the future. The National Doctrine
of Education of the Russian Federation defines the fol-
lowing strategic goals for the period up to 2025 [11]:

« overcoming the socio-economic and spiritual
crisis, ensuring a high quality of life for the
people;

« restoring Russia’s status in the world com-
munity as a great power in the sphere of edu
cation, culture, science, high technology,
and economics;

patterns made on a 3D printer can serve as separate de-
tails of decor, as well as be elements of a clothing item
itself in its various manifestations. Ethnic patterns are an im-
portant aspect of world fashion, reflecting the cultural
heritage and traditions of different peoples. The iden-
tification of the degree of significance of modern tech-
nologies in the life of an artist of decorative and applied
arts was the result of this study. According to the author,
the introduction of 3D printing into the creative process
of a designer expands their capabilities, stimulates the de-
velopment of innovations, and transforms the fashion in-
dustry. The results of the study showed that 3D printing
opens up unique opportunities for the creative process
of a designer. However, the study also revealed a num-
ber of technical problems associated with 3D printing of clo-
thes that need to be solved for the widespread implemen-
tation of this technology in the fashion industry. Further
research and cooperation with such specialists as engi-
neers and computer experts are necessary to fully real-
ise the potential of 3D printing.

Keywords: futuristic clothing design, 3d printing, eth-
nic design, creative process, clothing design.

 creating a basis for sustainable socio-econom-
ic and spiritual development of Russia. [10]

In search of inspirat ion, modern designers are
increasingly turning to the latest scientific develop-
ments. In this context, 3D printing is becoming one of
the key tools for a designer striving for a creative
breakthrough and experiments with forms and ma-
terials, textures and decorative elements. At the
beginning of its development, 3D printing was asso-
ciated mainly with the technical and engineer-
ing sphere, whereas today its use in the world
of fashion is becoming increasingly popular and
significant.
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L 1. interactive clothing by Studio XO

The use of computer programs and virtual environ-
ment brings to life designer’'s most incredible ideas;
many materials have appeared, allowing the cre-
ation of fabric not by weaving but by printing it on
a printer, thereby expanding the possibilities of
using 3D technologies in everyday life. [3]

The study is intended to contribute to the un-
derstanding of the role of tradition and modern
technology in contemporary design as well as to
highlight the potential of the connection between
tradition and innovation for inspiration and crea-
tive experiments of specialists in the field of fashion
industry and contemporary fashion design.

RELEVANCE OF THE RESEARCH

The modern world dictates new conditions for
life, communication, and art, thereby transforming
methods and approaches to preserving and develop-
ing original and important decorative and applied
arts. Thus, partial modernisation of traditional art
by means of computer technologies occurs. “A mas-
ter makes changes to the craft traditions of an-
cestors, thereby prolonging their life and, perhaps,
creating traditions”. [17]

Matters of economic development require com-
petent specialists capable of creating competitive
domestic products by achieving high quality, inno-
vation, technology, commercial efficiency, pursuing
the goals of increasing the welfare of the country
and improving the quality of people’s lives.
Provision of highly qualified personnel in indust-
ries allows us to solve issues of social develop-
ment on a geopolitical scale. Such a situation helps
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to attract close attention both of institutions of hi-
gher professional education and of enterprises
producing design products to issues of design-
ers’ professional training, its structure, content, and
organisation. [7]

It is necessary to find a systematic approach
n the synergy between traditions and innovations.
The integration of these technologies will allow
designers to create unique and modern collections,
while preserving the cultural heritage. This study
calls for experimenting with shapes, textures and vo-
lumes, which opens up new horizons for individuali-
sation in futuristic design. All this should be useful
in the designer’s creative process, helping to accele-
rate the implementation of innovations and the use
of new technologies.

In the design education system, there are al-
most always no connections with innovative pro-
duction, which ultimately affects the possibility
of using new technologies in the development of
a clothing collection by university students. The rea-
sons for this are seen, firstly, in a certain aesthetic
and artistic focus of project tasks when develop-
ing design collections. Design departments mainly
solve problems aimed at forming such professio-
nal competencies of students as specially artistic
(project), activity-based, technological, communica-
tive ones. Much less attention is paid to research
competencies based on innovation and techno-

logy. [7]

ANALYSIS OF SCIENTIFIC WORKS

When training competent specialists, there are
a number of issues requiring detailed considera-
tion. These include the influence of technologi-
cal innovations on the comfort and appearance
of a person not only in special but also in everyday
clothing. The studies of E. Amosova, A. Andrievsky,
T. Vasilyeva, |. Saveleva, and V. Semenova examine
the methods and techniques of forming which
are necessary when creating designs using light
technologies. Moreover, they consider the influ-
ence of innovative technologies on the formation
of fashion trends and the shape of a clothing item
as well as the creation of a system for forming
industrial product collections taking into account the
use of innovative technologies in textiles and imp-
lementation in production. There are a number
of other issues in consideration. [6]

Scientific works confirm the significant po-
tential of 3D printing. Designers can use this

technology to create innovative and unique pat-
terns and accessories, as well as optimise the de-
sign process.

RESEARCH GOALS AND OBJECTIVES

The author’s desire to draw attention to the in-
fluence of 3D printing on the cultural code sewn
into ethnic decor in order to give new life to tra-
ditional symbolism is the goal of this study. Ethnic
motifs and patterns made on a 3D printer can serve
as separate decorative details, as well as elements
of the clothing item itself in its various manifesta-
tions. Ethnic patterns are an important aspect
of world fashion, reflecting the cultural heritage and
traditions of different peoples. The use of 3D print-
ing in this context opens up unlimited possibilities
for designers, allowing them to create unique, ex-
pressive, and often futuristic elements and products
that carry a national code, as well as embody mod-
ern trends and traditional motifs.

In this article, it is important to consider the me-
thods of creating ethnic patterns and decorative
elements using 3D printing, as well as analyse the
prospects for introducing these technologies into
futuristic design.

UP-TO-DATE EVENTS

Today, education in the field of design and the de-
velopment of advanced textile design enterpris-
es are unthinkable without modern technologies:
3D printing, 3D embroidery, etc. Modern automated
design systems that implement information tech-
nology for performing design functions are increas-
ingly used in the process of training designers
by means of textile design. [8]

In 2011, designer Nancy Tilbury and program-
mer Benjamin Mayles founded the progressive com-
pany Studio XO, which has since been developing
digital clothing of the future — clothing with flash-
ing displays, LEDs, and sensors that can be con-
trolled from a computer. Studio XO makes most of its
clothes for world-famous pop stars such as Black
Eyed Peas, Fergie, and Azealia Banks. Unlike most
designers, stylists of modern performers are much
more daring in their use of technology in creating
images — now Azealia Banks wears a seapunk bra
decorated with Swarovski crystals at concerts and,
owing to the efforts of Studio XO specialists, it glows
in time with her music. However, Nancy and Benja-
min are soon going to create a line of digital cloth-
ing for everyday life. [2]

IlL.2. interactive clothing by Studio XO

In Massachusetts, the Nervous System desi-
gn studio used 3D printing technology to study
the possibility of creating self-forming structu-
res by printing on stretched fabric. The main idea of
the project was to make pieces of fabric into specific
3D shapes by printing various elements from plas-
tic on them while they are stretched. These struc-
tures locally prevent the surface from compressing,
thereby defining the desired shape.

Nervous System works at the intersection of sci-
ence, art, and technology. It was founded by MIT
graduates, Jessica Rosenkrantz and Jesse Louis-
Rosenberg, in 2007. The studio creates unique and af-
fordable products using a new process that com-
bines computer modelling of natural phenomena
and digital fabrication technologies like 3D print-
ing to realise them. [8]

Designer Nanushka used 3D printing to cre-
ate dresses with ethnic patterns from recycled plastic

Nervous System Studio developed algorithmical-
ly generated ethnic patterns for 3D printed clothing

Studio XO clothing brand used 3D printing to
create interactive clothing with integrated LEDs that
change colour depending on external stimuli.

METHODS
Effective teaching of construction and design
of objects of the human subject environment
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is impossible without the use of fundamentally
new educational technologies and modern equip-
ment. The use of 3D technologies is one of the main
trends in the educational process of recent years.
The ability to quickly create a three-dimensional
sample of the designed model develops students’
imaginative thinking and improves the practical
skills of the student. Having created a 3D model on
a computer, a student will be able to hold it in the-
ir hands in a few hours, allowing them to evaluate
the functional qualities of the design and make
adjustments at the beginning of the design cyc-
le, and not at the stage of manufacturing a proto-
type. [9]

In this regard, a study of the influence of 3D print-
ing on the creation of ethnic patterns and deco-
rative elements in futuristic clothing design and
the prospects for introducing these technologies
into the creative process of a designer was carried
out using a mixed approach, including both quali-
tative and quantitative methods.

QUALITATIVE METHODS

Analysis of samples

At the Art of Fashion and Textiles Department
(Design of Clothes and Accessories from Knitwear)
at the Kosygin Russian State University, a compre-
hensive assessment of clothing samples created us-

IlL.3. interactive clothing by Studio XO
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ing 3D printing was carried out in order to analyse
their design, manufacturing technique, and aesthet-
ic qualities.

Research of Literary Sources

A thorough study of existing studies and pub-
lications on the topic of 3D printing, ethnic pat-
terns and decorative elements, and clothing design
was conducted.

QUANTITATIVE METHODS

Data Collection

Among students of the Fashion Design speci-
ality, a survey was conducted to collect data on
the experience and perception of 3D printing in
the context of creating patterns and decorative
elements.

RESULTS

Today, high technologies are growing and de-
veloping in the world. 3D modelling is one of them.
This area is vast and interesting; it is important
for the formation of certain universal educational
activities. [1]

The results of the study showed that 3D print-
ing opens up unique opportunities for a designer’s
creative process:

« Efficiency: 3D printers significantly reduce the

time and cost of creating patterns and decora-

tive elements, allowing designers to bring
their ideas to life faster.
 Innovation: 3D printing stimulates innovation
and promotes the creation of new, unique
designs that cannot be realised using tradi-
tional methods.
« Preservation of cultural heritage: 3D printing
can be used to digitise and reproduce tradi-
tional ethnic patterns, ensuring their preser-
vation for future generations.
» Customised patterns: Digital printing allows
ethnic patterns to be easily customised and per-
sonalised, creating unique and individual gar-
ments, since they will be in a single database
that will be accessible to everyone.
« Expanded creativity: 3D printing expands the
creative possibilities of designers, allowing
them to experiment with new shapes, tex-
tures, and patterns.
+ Accessibility and training: As the cost of 3D prin-
ters decreases and becomes more accessible,
designers will be able to easily incorporate
these technologies into their creative process.
The identification of the degree of importance
of modern technologies in the life of an artist of deco-
rative and applied arts was the result of this stu-
dy. The impact of computer technology on the work
of craftsmen is difficult to underestimate; we believe
that the positive aspects outweigh some negative
aspects. Due to the fact that decorative art does not
stand still, there is an opportunity for modernisa-
tion of technology in combination with the preser-
vation of traditional folk art in modern realities. [7]

Moreover, the study identified a number of tech-
nical problems associated with 3D printing of clothing
that need to be solved for the widespread imple-
mentation of this technology in the fashion industry.

ORGANISATIONAL LIMITATIONS

+ High initial investment: The cost of 3D print-
ers and materials can be significant, which
limits access for small businesses and pri-
vate designers.

+ Limited flexibility for mass production: Cur-
rent 3D printing technologies are often not
suitable for mass production, making it diffi-
cult to produce large quantities of garments
and accessories quickly and cost-effectively.
However, this can also be an advantage, as it
allows for an emphasis on uniqueness in the
designs.

+ Lack of material standards: Different printer
manufacturers use different materials, mak-
ing it difficult to ensure consistency in the
properties of the final products.

TECHNICAL LIMITATIONS

« Design complexity: Creating 3D printed gar-
ments and accessories requires extensive
knowledge of both the design and manu-
facturing processes associated with the capa-
bilities of the printer and software.

« Print quality limitations: Current technolo-
gies cannot always produce garments with the
high surface quality required for high fashion
and everyday wear.

« Print size limitations: The size and complexity
of the printed items are limited by the capa-
bilities of the printer, and large or complex
garments or accessories may require addi-
tional assembly.

« Limited choice of materials: Current 3D print-
ing technologies support a narrow range of
materials, which limits design options and the
properties of the finished products.

« Sustainability: Some materials used in 3D
printing are not biodegradable or recyclable.

« Comfort: The texture and properties of 3D print-
ed materials can be stiff and uncomfortable
to wear, which affects the comfort and, there-
fore, the choice of buyers.

« Image barriers: Some buyers may be put off
by the association of 3D printing with cheap,
experimental or low-quality clothing.

However, 3D printing can have a significant im-

pact on the creation of ethnic patterns and deco-
rative elements in futuristic clothing design. Its ca-
pabilities would allow designers to overcome tra-
ditional limitations and explore new horizons of
creativity:

 Integration of complex geometries: 3D print-
ers can reproduce complex geometric shapes
that were previously difficult or impossible
to create using traditional methods. It allows
designers to create accessories, all kinds of
patterns and decorations inspired by tra-
ditional ethnic motifs but with a modern
interpretation.

« Creation of unique textures: 3D printing al-
lows the production of textured surfaces that
imitate various materials such as fabric, wood
or metal. It expands designers’ possibilities

95



in developing patterns and decorative ele-
ments that go beyond standard materials.

« Personalisation: 3D printing allows the crea-
tion of unique and personalised products such
as jewellery, patterns, accessories that me-
et individual needs and preferences. Design-
ers can adapt existing patterns or create their
own, which will lead to a more exclusive ap-
proach in the design of clothing, accessories,
and jewellery.

In these new conditions of digital society, design
becomes a creative and ontological tool for organi-
sing information and managing attention, as well
as user behaviour. [15]

CONCLUSION

As participants in communication, a designer
and a consumer have certain socio-cultural orien-
tations and preferences that, in the first case, directly
influence the creative process and are reflected
in the items developed by a designer, and in the
second case, influence a person’s consumer behavi-
our. Therefore, designer's activities and features of the-
ir creative approach to the assigned design task
are always compared with consumer behaviour and
preferences of a person. [13] In this regard, the use
of 3D printing allows designers to integrate ethnic
patterns into futuristic clothing projects, offering
new levels of complexity and self-expression. Artis-
tic form as the external outline of an object merges
with the concept of artistic language, focused on con-
crete sensory means: texture, dimension, propor-
tionality, etc. [12] Modelling and prototyping using
3D printing simplifies the design process, optimises
the use of materials, and reduces the time it takes
to bring a product to market. The labour-intensive,
synthetic by nature process of design thinking con-
sistently includes the analysis of the initial situation,
finding an idea, and developing a plan for imple-
menting the idea. [4]

Here, the use of 3D printing makes it possible
to create personalised patterns, opening up unprec-
edented opportunities for self-expression and inclu-
sivity in the fashion industry. Although even before
the emergence of the profession of industrial de-
signer, specialists engaged in issues of technical
aesthetics and artistic design faced issues of visuali-
sation, modelling, and manufacturing prototy-
pes of items. For this reason, architects and design-
ers had to have the skills to make models and any
modelling in general at all times.

At the same time, drawing and modelling have
not only ceased to be manual labour, but also largely
use the capabilities of computer technology and sof-
tware. [16] The introduction of 3D printing into de-
signer’s creative process helps to update the cul-
tural code, present original patterns into modern
clothing, and create a unique design with the use
of innovative technologies, facilitating the creation
of layouts and prototypes with an already imposed
style. Today, 3D fashion designers increasingly use
not a sewing machine, but a printer and a machi-
ne with software. Both exclusive models and serial
samples are among their products. Modern de-
signers use 3D printers not only to embody unu-
sual creative fantasies, but also to create things of
an increased level of practicality; thus, much atten-
tion is paid to biodegradable materials. 3D printers
not only allow one to reach a new level of appear-
ance of products, but can also carry an environmen-
tally friendly message, using either materials “for the
second time" or materials of rapid decomposition.

The introduction of 3D printing into a designer’s
creative process expands their capabilities, stimu-
lates innovation, and transforms the fashion industry.
Further research and collaboration with specialists
such as engineers and computer experts is neces-
sary to fully realise the potential of 3D printing.
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OYTYPUCTUYECKOE MPOEKTVPOBAHWE
STHUYECKOW OZEX /bl
C MPUMEHEHWEM 3D TEXHOOTNW

AHHOmMayus: ABTOp paccMaTpuBaeT UCMONb30BaHMe
HOBaTOPCKMX TexHosornin 3d-neyvaty Kak UHCTPYMEHT
[/ COBPEMEHHbIX MPOEKTUPOBLLMKOB OAEXAbl, CTPEMS-
LLMXCA K YHUKANbHOCTW U QYTYPUCTUYECKOMY BUAY CBOMX
nsgennin. Ocoboe BHMMaHWe B paboTe yaensetcs nepc-
nekTMBaM BHegpeHWs 3d-neyatyt B MOAHYH MHAYCTPUIO
1 BO3MOXHOCTSAIM, KOTOpPbIe OHa NPeJOCTaBAAET ANA UHAN-
BUAYaNn3aLmm, SKCNepuMeHToB ¢ GopMamMm U TeKCTypamu,
a TakKe CO3/aHus HOBbIX 3CTETUYECKU NPUBAEKaTEIbHbIX
pelweHnii. CTaTbs MOXeT NPeAcTaBaATb UHTEPEC A/1f CTY-
[eHTOB TBOPYECKHMX CrieLmanbHOCTEN «/Ju3aiiH KoCTroMa»,
CreuvanmncToB B chepe An3aiH, NCCAeAYOLMX COBPEMEH-
Hble TEXHOIOTUN B MOAHOW UHAYCTPWW, @ TakxKe ANs TeX,
KTO MHTEpecyeTcs BOMPOCaMu MHHOBALMIA N KPeaTUBHOTO
NMoAxoja K COBPEMEHHOMY M NMepPCreKTUBHOMY AW3aiHy
kocTtoma. 3D-neyaTb MO3BOAET CO3AaBaTh YHWKaNbHble
U MepCOHaNN3MPOBaHHBIE W3AEINSA Takue KaK: YKpaLleHUs,
Y30pbl, akceccyapbl, KOTOpble COOTBETCTBYHOT MHAUBUAY-
aZbHbIM MOTPEBHOCTAM W NpeanouTeHnam. JnsainHepbi
MOTYT aflanTMpoBaTh CyLLEeCTBYIOLME Y30Pbl UM CO34a-
BaTb COBCTBEHHbIE, UTO MpuBeaeT K bosiee 3KCKIO3NB-
HOMY MOAXOAY B MPOEKTUPOBAHNN OAEX/bl, aKCeCCyapoB
W yKpaLleHui. Llenbto B paMkax AaHHOTo UCCieA0BaHUs
ABAAETCA CTPeMJieHVe aBTopa obpaTuTb BHUMaHMe
Ha BAMAHWe 3d-neyvaTn Ha KyAbTypHbIA KOA, 3aWNTbIN
B 3THMUYECKOM ZAeKope A/ NPUAaHNA HOBOTO JblIXaHWs
TPaAVLMOHHON CUMBOJIMKE. STHUYECKNE MOTHBBI U Y30-

AnsaliH — obpa3oBaHue JOKHO ObITb One-
pexatoLw MM, COOTBETCTBOBATb He TOJIbKO 3ajavam
CErofHsALHero AHsA, HO 1 TpeboBaHMAM bByayLLero.
HauuoHanbHas fokTpuHa obpazoBaHus Poccuinckoin
besepaunn onpesensieT cregyrowme crpaternye-
ckue uenn Ha nepuog zo 2025 rog [11]:

e npeojoNeHVe coLManibHO — 3KOHOMUYe-

CKOTO 1 AyXOBHOFO Kpu3uca, obecrneyeHne
BbICOKOTO KauyecTBa XW3HU HapoAa;
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pbl, BbINONHEHHbIE Ha 3D-NpuHTEPE, MOTYT CNYXUTb
KaK OTAeNbHbIMU AeTanamMun AeKopa, TakK ABNATLCA d1eMeH-
TaMu CaMOro KOCTHOMa B Pa3/INYHbIX ero NpoABAeHUAX.
DTHMYECKMe Y30pbl ABAAKOTCA Ba>XHbIM acnekToM MUpOo-
BOM MOZAbI, OTpaxkas Ky/ibTypHOe Hacneamne v Tpaguumm
pa3HblX HapOAOB. Pe3ynbTaToM AaHHOro UccnesoBaHnA
CTano BbIABNEHNA CTEMEHN 3HAUMMOCTN COBPEMEHHbIX TeX-
HONOTWIA B XXM3HU XYAOXHMKA AeKOPaTUBHO- NPUKNALHO-
ro uckyccrsa. o MHeHuto aBTopa BHegpeHne 3D-nevatu
B TBOPYECKUA NPOLLeCcC AM3aliHepa pacluupseT ero Bo3-
MOXHOCTHW, CTUMYNNPYET pa3BUTME UHHOBALMIA U npe-
obpasyeT MHAYCTPUIO MOAbl. PesynbTaTbl ncciesoBaHmA
nokasanu, yto, 3D-neyvatb OTKPbIBAET YHNKA/bHbIE BO3-
MO>XXHOCTM AJ/1s TBOPUECKOro npoLiecca Au3aliHepa, HO Uc-
Cnef,0BaHME TaK Xe BbIABUIO PAJ TEXHUUECKUX Npobiem,
cBA3aHHbIX ¢ 3D-nevaTtbo ogexzabl, KOTopble Heobxoam-
MO peLlnTb ANS WNPOKOrO BHEAPEHUS 3TOW TEXHOIOMMM
B MHAYCTPUIO MOZAbl. JJanbHenlume ncciesoBaHns u cot-
PYAHUYECTBO C TaKMMU CrieLmManncTamm Kak MHXXeHepbl
M CNeumanmcTbl B KOMMbHOTEPHbIX TEXHONOTUAX, HEOHXO-
AVMO ANA NOAHOrO packpbITMA noteHumana 3D-nevaTwn.
BHegpeHve 3D-neyatn B TBOPUECKUIA NPOLECC An3aliHe-
pa pacmpsaeT ero BO3MOXHOCTW, CTUMYANPYET pa3BuTme
WHHOBAaLMI 1 NpeobpasyeT NHAYCTPUIO MOZbI.

Knroyessie cnoa: dyTypucTnyeckoe NpoekTnpoBsa-
Hue ogexabl; 3d-neyaTtb, 3ITHNUECKUIA AN3alH; TBOpYe-
CKWUI NPOLLeCC; An3aliH OAexXabl.

e BOCCTAaHOBAEHMe cTaTyca Poccuun B MnpoBom
coobluecTBe Kak BENNKONM AepKaBbl B cdhe-
pe obpa3oBaHus, KyJbTypbl, HAYKK, BbICOKMX
TEXHO/IOTUI Y 3KOHOMMUKW;

*+ CO3/laHME OCHOBbI /15 YCTOMUYMBOTO COLMasb-
HO — 3KOHOMMYECKOTO W AYXOBHOIO pPa3Bu-
Tma Poccun. [10]

CoBpeMeHHble An3aiiHepbl B MOUCKaX BAOXHO-

BeHUs BCe H6osblle 0bpallatoTcs K HOBEULWNM Ha-

Y4YHbIM pa3paboTtkam. B 3Tom koHTekcTe 3d-neyaTb
CTaHOBUTCH OAHMM U3 KJHOUYEBbIX NHCTPYMEHTOB
ANS AM3aliHepa — NPOEKTUPOBLLMKA, CTPeMSLLLE-
rocsi K TBOPYECKOMY MNPOPbIBY U 3KCMEPUMEHTaM
¢ dopMamMu 1 MaTepuanamu, TekCctypamu u gekopa-
TUBHbIMW 31eMeHTaMu. Ecnan B Havane ceoero pas-
BUTUA 3d-neyaTtb accoummpoBanacb B OCHOBHOM
C TEXHNUYECKOWN U MHXEHEPHOM chepoin cerogHs
ee NpYMeHEeHNe B MMpPe MOZbl CTaHOBUTCA BCe H0-
Nee BOCTPeHOBaHHbLIM U 3HAUUMbIM.

Micnonb3oBaHne KOMMbIOTEPHBIX MPOrpaMm
W BUPTyaNbHOM Cpe/bl BOM/IOLLAET B KM3Hb Camble
HeBEpPOSTHbIE UAEN AM3aliHepa, NOABMAOCh MHO-
>KeCTBO MaTepunasnoB, KOTOpble MO3BO/IAIT CO34aTb
TKaHb He NyTeM TKayecTBa, a Noay4as ee yepes
nevyaTtb Ha NPUHTEPE, TEM CaMbIM pacLINpPss BO3-
MOXHOCTU NpuMeHeHus 3D TexHoNIorMiA B MOBCeA-
HEBHOM Xn3HW. [3]

3TO nccnefoBaHe NPU3BaHO BHECTU CBOW BKAaZ,
B MOHUMaHWM POV TPAAULIMIA N COBPEMEHHbIX TeX-
HOJ/IOTUIA B COBPEMEHHOM fM3aliHe 1 NOAYEPKHYTb
NoTeHLMan CBA3M TpaauLuiA U UHHOBALIMIA ANS BAOX-
HOBEHMA N TBOPYECKMX IKCMEPUMEHTOB Creumna-
NNCTOB B 061aCTN MOAHOW MHAYCTPUM U AM3aliHa
COBPEMEHHOrO KOCTHOMA.

AKTYAJIbHOCTb UCCNEAOBAHUN:

CoBpeMEeHHbIN MUP ANKTYET HOBbIE YCNOBUSA ANs
>KM3HW, 0BLLEHMS, NCKYCCTBa, TEM CaMbiM Npeobpa-
3yHOTCA METO/Abl U MNOAXOAbI COXPaHEHWS U Pa3BUTUSA
CaMOBbITHOrO 1 BaXXHOTO AeKOpPaTUBHO-NPUKNAL-
HOro MCKYCCTBa. TeM caMbIM MPONCXOANUT YacTunu-
Has MoJepHM3aLuma TPagULMOHHOIO UCKYCCTBa,
Mo CpeAcTBaM KOMMbIHOTEPHbIX TEXHONOMMIA. «Mac-
Tep BHOCUT U3MEHEeHUA B peMeCNeHHble Tpaguumm
NpesKOB, TEM CaMbIM NPOANEBAET UM XM3Hb W, BO3-
MOXHO, caM co3gaeT Tpagmunun» [17]

Bonpocbkl a3koHOMMYecKoro pa3suTuna TpebyroTt
KOMMETEHTHbIX CMeLnanncToB, CnocobHbIX co3aa-
BaTb KOHKYPEHTHOCMOCOBHYO OTeUeCTBEHHYO NPO-
AYKLMIO 3@ CHET AOCTUMXEHMA BbICOKOTO KayecTBa,
MHHOBALMOHHOCTW, TEXHONOTUYHOCTU, KOMMepYe-
CKOW 3P PeKTUBHOCTK, Npecneays Liean NoBbILLEHMS
61arococTosHMA CTPaHbl 1 yAy4lleHNsa KayecTBa
XU3HU Ntogen. ObecneyeHHOCTb BbICOKOKBaNNGU-
LMPOBaHHbIMM KagpaMun oTpacael NPOMbILLIEHHO-
CTV NO3BO/IAET PELNTb BONPOCHI OBLWECTBEHHOIO
pa3BUTUA B reornoantnyeckom Mactabe. NogobHas
CUTyaLmsa cnocobCTByeT NPUBAEYUEHMIO NPUCTaNb-
HOro BHMMaHMsA K Bonpocam npodeccroHanbHoM
NOArOTOBKM AM3aHEPOB, ee CTPYKType, cojepka-

HWIO W OpraHu3aLmnmn Kak Co CTOPOHbI YUpeXAeHN
BbiCLLEro npodeccmoHanbHOro obpasoBaHuns, Tak
N CO CTOPOHbI NPeANPUATUA, OCYLLLECTBAAOLLINX
BbIMYCK AM3alH npogykuun. [7]

HeobxoaMm nonck cMcTeMHOro noaxoja B cu-
Heprm Mexay TPaauuMaMy U MHHOBaUMAMK. VIHTer-
paLms AaHHbIX TEXHOJNOTUIN NO3BOAUT AN3alHepam
CO3jaBaTb YHUKa/bHble U COBPEMEHHbIE KOeK-
LMK, COXpPaHAS Npu 3TOM KyJbTypHOE Hacneaue.
JTO ncciegoBaHne NPU3bIBaeT 3KCNEPUMEHTUPO-
BaTb C popmamMu, TeKCTypamu 1 ob6beMamu, 4To OT-
KpblBaeT HOBbIE FOPU30HTbI AN UHAMBUAYAAN3aLUN
B QYTYPUCTUUHOM AM3aliHe. ITO BCE AOJIXKHO
NOCAY>XMTb B TBOPYECKOM MpoLecce An3anHepa,
4YTO MOMOXET YCKOPUTb BHEAPEHNE MHHOBALMW
N NPUMEHEHNE HOBbIX TEXHONOTNIA.

B cucteme obpaszoBaHuMs An3aliHepOB MpakTuyec-
KV MOBCEMECTHO OTCYTCTBYHOT CBfI3M C MHHOBAaLM-
OHHbIM MPOV3BOACTBOM, UTO B UTOre CKa3blBaeTcA
Ha BO3MOXHOCTW MPUMEHEHWs HOBbIX TEXHOIOT U
npw paspaboTke KOANEKLMM KOCTHOMOB CTyZeHTa-
MW By30B. [1pMUYNHBI 3TOTO BUAATCA, BO-MEPBbIX,
B OMNpeAeNeHHON 3CTeTUKO-XYAOXECTBEHHOMN
HanpaBAEHHOCTM MPOEKTHbIX 3a4a4 Npwn paspaboTke
aBTOPCKUX KoanekLmin. Kadbeapbl An3aiHa peluatoT B
OCHOBHOM 33aja4u, HanpasaeHHble Ha bopMunpoBsa-
HWe TakMX NPopeccnoHanbHbIX KOMMETEHLMI CTyAeH-
TOB, KaK CrneLanabHO-XyA0XeCTBEHHbIE (MPOEKTHbIE),
JeATeNIbHOCTHbIE, TEXHONOrNYeCcKMe, KOMMYHWMKa-
TUBHbIE. B 3HaUMTE/IbHO MeHbLUEN CTeneHn yaenseT-
€A BHMMaHWe NcCaef0BaTeIbCKMM KOMMETEHLMNAM C
OMopPOoI Ha MHHOBALMOHHOCTb, TEXHONOTMUHOCT. [7]

AHAJIN3 HAYYHbIX PAGOT:

Mpn NOArOoTOBKE KOMMETEHTHbIX CMeLManancToB
CyLLecTBYeT psj BOMPOCOB, TPEOYOLWMX AeTaNbHOro
paccMOTpPEHUs, CPeAn KOTOPbIX-BANSIHNE TEXHOO-
rMYecKnx HoBaLMin Ha KOMBOPT N 06AMK YesoBeKa
He TO/IbKO CMeLnaabHON, HO 1 NMOBCEAHEBHOM OfeX-
abl. B uccnegoBanumax 3.1H0. AMocosoii, A.M. AH-
apwvesckoro, T.C. BacunbeBoin, V.H. CaBenbeBoi,
B.B. CemeHOBOW paccMaTpMBatOTC METOANKN U
npuemsl dopmMoobpasoBaHus, HeobxoaMMblE NPU
CO3JaHNN NPOU3BEAEHNI AN3aliHA C UCMOAb30Ba-
HWEM CBETOTEXHONOTMI; BANSHWE MHHOBALMOHHbIX
TEXHO/IOMMN Ha GOPMUPOBAHNE MOAHBIX TEHAEH-
UM 1 GOpPMy KOCTHOMA; CO3jaHune cuctembl dop-
MUPOBaHWS NMPOMBbILLIEHHbIX KOAJEKLNIA N3aenmi
C YUYETOM MCMNONIb30BaHUA MHHOBALMOHHbBIX TEX-
HOJIOTNN B TEKCTUJ/IE, BHEAPEHMWE B MPOU3BOACTBO

n pag apyrvx [6].
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HayuHble paboTbl NOATBEPXKAAOT 3HAYUTE/IbHbIN
noteHuman 3D-nevatun. msariHepsl MOryT UCMOAB30-
BaTb 3Ty TEXHO/IOTUIO ANA CO3aHNA MHHOBALIMOHHbIX
M YHWKaNbHbIX Y30POB M akceccyapoB v ONTUMMU3M-
poBaTb NPOLECC MPOEKTMPOBaHUA.

LEAN U 3AAAYUN NCCNEAOBAHUSA:

Llenbto B pamkax faHHOro ncciesoBaHns aBaseTcs
CTpem/eHve aBTopa 06paTTb BHUMaHVE Ha BAUAHVE
3d-neyatnt Ha KyNbTYPHbIN KOZ, 3aLUUTLIN B 3THUYE-
CKOM gekope ANs NpuAaHNa HOBOTO AblXaHWA Tpaau-
LIOHHOV CUMBOJINKE. ITHUYECKME MOTUBBI U Y30pbl,
BbINOJHEHHblEe Ha 3D-NpuHTEpe, MOTyT CAYXMUTb
KakK OTAe/NbHbIMW JeTansaMun Aekopa, Tak ABAATbCA
3/IeMEHTaMM CamMoro KOCTFOMa B Pa3vyHbIX €ro npo-
ABNEHNAX. DTHUYECKMNE Y30Pbl ABAAKOTCA BaXHbIM
acnekToM MWPOBOM MOZbI, OTpaxas Ky/lbTypHoe
Hacnegue v Tpaguumun pasHbix Hapogos. Mcnosb-
3oBaHue 3d-neyaTn B 3TOM KOHTEKCTe OTKpbIBaeT
6e3rpaHnYHble BO3MOXHOCTW A/ AU3aiiHepOB, No-
3BOJIfIA M CO34aBaTh YHWKaJbHbIE, BbIPA3NTENbHbIE,
a 3a4acTyto 1 GyTypUCTUYHbIE 3NEMEHTbI U n3ge-
NNs, KOTopble HecyT B cebe HaLMOHabHbIN KOJ,
a TakXke O/NLIETBOPAIOT COBPEMEHHbIE TEHAEHLMM
W TPaAMLMOHHbIE MOTMBBI.

B 3ToW cTaTbe XxoTenock 6bl paccMOTPeTb MeTo-
Abl CO3Z,aHNA STHUYECKMX Y30POB 1 JeKOPATUBHBbIX
3/IEMEHTOB C NpuMeHeHnemM 3D-neyaTn n npoaHa-
V31pPOBaTh NepcrnekTUBbl BHEAPEHUS 3TUX TEXHO-
JOTUI B GYTYPUCTUUHOE AN3aiH MPOEKTMPOBaHMe.

NPUBEAEHMUE AKTYAJIbHbIX COBbITUN:

cerozHsa obpasoBaHue B 061acTu An3aliHa u pas-
BUTME NepesoBbIX NPeANPUATUIA TEKCTUABHOTO AM-
3aliHa HEMbICAUMbI 6e3 MOAEPHOBBIX TEXHOJIOTUIA:
3D-neuvatn, 3D-BbiwmBKM 1 Np. COBPEMEHHbIE CUC-
TeMbl aBTOMaTU3MPOBAHHOIO NPOEKTUPOBaHWS, pe-
anusyrowme MHPOPMaLMOHHYH TEXHOOTUIO Bbl-
NOAHEHWNS YHKLUMIA NPOEKTUPOBaHWSA, BCe Yalle
MCMNONb3YHOTCA B NpoLuecce NOAroTOBKM AM3alHe-
POB CpeacTBaMu TEKCTUIBHOTO An3aiHa. [8]

B 2011 roay avzanHep HaHcw Tnbepm 1 nporpam-
MUCT beHaxamMuH M3innc ocHoBanu NPorpeccMBHyrO
komnaHuto Studio XO, koTopas C Tex Nop 3aHu-
MaeTca pa3paboTkoun digital-ogexabl 6yayuiero —
KOCTHOMOB C MUTaLWNMUN AUCMAEAMM, CBETOAMNO-
4aMU N CeHCOPaMU, KOTOPBLIMW MOXHO YNpaBaAaTb
¢ koMmnbtoTepa. boabwmnHcTBO KOocToMOB Studio XO
AenaeT Ans BCEMUPHO U3BECTHbIX MNOMN-3BE3/ Bpoje
Black Eyed Peas, Fergie n Aznanu baHkc. B otamume
OT 60/IbLUNHCTBA AN3aNHEPOB, CTUANCTLI COBPEMEH-
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HbIX MCMOAHUTEIe HaMHOro Hosee CMeNo UCNoJb-
3yHOT TEXHO/IOTUM NPW CO3AaHnm 06pa3oB — 1 BOT
y>xe A3ununs baHKC HOCUT Ha KoHLLepTax 6pa B CcTu-
Jle cMnaHK, KOTopoe yKpalleHo cTpa3amum Swarovski
n bnarogaps ycuamam cneumanuctos Studio XO cee-
TWUTCA B TakT ee My3blke. OZHaKo B CKOPOM BPEMEHM
HaHcn n BeHaxxamuH cobupatotca co3gaTb AMHULO
UNIPOBON OaexXabl A8 MOBCEAHEBHOW XUN3HN. [2]

B wraTte Maccauycetc anzarniH-ctyamsa «Nervous
System» ncnonb3oBana TexHonormo 3D-nevatn
419 N3ydeHMA BO3MOXHOCTU Cco3gaHuns camodop-
MUPYHOLLMXCA CTPYKTYP NyTeM nevatn Ha pacTaHy-
TOW TKaHW. OCHOBHas nAes NpoekTa 3akatovanach
B TOM, YTOObI M3rOTOBUTb KYCKWN TKaHeW B KOHKpPEeT-
Hble 3D-bopmbl, HaneyaTaB Ha HMX pa3anYHble
3/1eMeHTbI U3 NIacTUKa, B MOMEHT NOKa OHU Oblan
PacTAHYTbl. TU CTPYKTYpPbl JIOKaJbHO NPensATCTBY-
FOT CKaTUO MOBEPXHOCTW, TEM CaMbIM 3ajaéT
xXenaemyto Gopmy.

«Nervous System» paboTaeT Ha nepeceyeHnm
HayKw, NCKycCTBa U TexHonornin. OHa 6blna ocHo-
BaHa eule B 2007 rogy, BbinyckHukamm Maccauy-
CETCKOrO TEXHONOMMYECKOTO MHCTUTYTa [xKeccukom
PoseHkpaHy v Axeccun Slyn-PozeHbeprom. Cry-
ANS CO34aeT YHWUKabHbIE U AOCTYMHbIE MPOAYKTHI,
MCMONb3ys HOBBIN NMPOLECC, KOTOPbIV 06beANHAET
B cebe KOMMbIOTEPHOE MOAENNPOBAHNE eCTECTBEH-
HbIX IBAEHWN, N LMDpPOBbIE TEXHONOTMW N3FrOTOB/IE-
HWA, Takme Kak 3D-nevatsb, Ana nx peanmsayumm. [8]

« [Awn3zaniHep Nanushka ncnons3osana 3D-neyats
A5 CO34.aHUsA MAaTbeB C 3STHUYECKMMU y30pamu
“3 nepepaboTaHHOro naacTuka.

« Cryausa Nervous System paspabotana anropwr-
MMUECKM CreHepUpPOBaHHbIE 3THUUECKME Y30pbl
ana 3D-nevaTtHoOW ogex bl

e bpeHp ogexabl Studio XO mncnonb3osan
3D-neyatb 415 CO34aHNA MHTEPaAKTUBHOMN
oA eXAbl C MHTErPUPOBAHHbBIMU CBETOAMO-
JAamu, KOTOpble MEHSAIOT LiBET B 3aBUCUMO-
CTW OT BHELLUHUX pasgpaxuTenei.

METOAbI:

SddeKkTMBHOE 0BOyUeHMEe KOHCTPYMPOBAHUIO U
Aun3aliHy 06beKTOB NpPeAMETHON cpesbl YenoBeka
HEBO3MOXHO 6e3 MCMO/Ib30BaHUA MPUHLMUMMAIBHO
HOBbIX 06pa3oBaTe/IbHbIX TEXHONOTUIA U COBPEMEH-
Horo o6opyaoBaHus. MNprmeHerne 3-D TexHonormii —
OfZiHa 13 rNaBHbIX TEHAEHL M 0bpa3oBaTeNbHOrO
npovecca nocnegHnx net. BoamoxHocTb 6eicTporo
CO3JaHuNs TpexMepHoro obpasLia NPoeKTUpPyeMoW
MOZeNnN pa3BMBaeT y CTyAeHTOB 0bpasHoe MblLl-

JleHVie N COBepLUEHCTBYET NpakTnyeckme HaBbIKu
obyuatowerocsa. Co3gaB Ha komnbroTepe 3D-
MOZe/b, CTYAEHT y>Ke Yepe3 HEeCKOJ/IbKO YacoB CMO-
>XXeT Aep>aTb ee B pyKax, UTO NMO3BOJ/IAET OLLEeHUTb
bYHKLMOHaNbHbIE KaYecTBa KOHCTPYKLUWN U cAenathb
KOPPEKTUPOBKM B Hayae LMKaa NPOeKTUPOBaHMS,
a He Ha CTaZMu M3roToBAEHMs OMbITHOrO obpasua. [9]

B cBA3n ¢ 3TMM nccnepgoBaHue BanaHusa 3D-
neyat Ha Co3gaHuMe 3THUYECKUX Y30POB U NEMEH-
TOB Aekopa B GYyTYPUCTUUYHOM NMPOEKTUPOBaHNM
oAexXAbl U NepCrnekTUBbl BHEAPEHMSA 3TUX TEXHO-
JNIOrMN B TBOPYECKNI NPOLLeCcC AM3aHepa NPOBO-
AMNNOCh C UCMOJ/Ib30BaHNEM CMELLaHHOro NoAXoAa,
BKJIFOUAOLLEro Kak KauecTBeHHbIe, Tak U Koaunye-
CTBEHHblE METO/bI:

KayectBeHHble MeToAbl.
« AHanu3 obpa3uoB: Ha 6ase YHusepcutet PIY

nm. A.H. KoceirnHa, Ha dakynbtete «Vckyc-
CTBO KOCTHOMA U TekcTuaa/ [lnzanH oaexapb!
M akceccyapoB M3 TpUKOTaxa» bblna npose-
JeHa BCECTOPOHHSAS OL,eHKa 0bpa3LoB ofex-
Abl, CO34aHHbIX C CNoab3oBaHMeM 3D-nevaty,
yTObbI NPOAHAAN3MPOBATb X AN3ANH, TEXHW-
Ky M3roTOBNEHUA 1 3CTeTUYeCcKMe KayecTBa.

* WccnepoBaHne nntepatypHbIX UCTOYHW-
KOoB: 6bIJI0O NPOBEAEHO TWATeNbHOE U3Y-
YeHue CyLLeCTBYHOLLMX NCCAEf0BaHUIA 1 Ny6-
ankauum no teMme 3D-neyaTtu, aSTHUYECKNX
Y30pPOB 1 3/IEMEHTOB AeKopa, U Au3aliHe
o4exabl.

KonnyecTeeHHble METObI.

« C6op gaHHbIX: 6bL1 NPOBEAEH ONPOC Cpeam
CTYLEHTOB CneunanbHoCcTh «AunsariH ogex-
Abl» ans cbopa faHHbIX 06 onbITe U BOCNPUS-
Tm 3D-neyaT B KOHTEKCTE CO3/aHus Y30POB
N 3N1EMEHTOB AeKopa.

PE3Y/IbTATbI:

Ha cerogHswHWiA AeHb B Mype pacTyT 1 pa3BuBa-
FOTCA BbICOKME TexHonornn. OAHOW 13 KOTOPbIX ABAA-
etca 3D mogenvpoBaHue. [laHHas obnactb obwmpHa
W MHTepecHa, OHa BaXkHa AN GopMVpOBaHus onpe-
AeNeHHbIX YHUBepPCanbHbIX y4ebHbix gencteuid. [1]

Pe3sysnbTaTbl nccnejoBaHua nokasanu, 4To
3D-neyatb OTKPbIBAET YHMKaNbHblE BO3SMOXHOCTU
419 TBOPYECKOro npovecca AnsaliHepa:

«  J¢dekTuBHOCTL: 3D-NPUHTEPLI 3HAUNTENBHO

CoKpallatoT Bpemsa v 3aTpaTbl Ha co3jaHune
Y30POB 1 371eMEHTOB AeKopa, YTO MO3BONA-

eT Au3aiiHepam bbiCcTpee BOMJIOLWATh CBOU
NAeun B XU3Hb.

* WHHoBauwuu: 3D neyaTb cTMMyanpyeT wH-
HOBaLMWN N CNOCOHBCTBYET CO3aHUIO HOBBIX,
YHUWKaNbHbIX AN3aNHOB, KOTOPble HEBO3MOX-
HO peasn30BaTbC MOMOLLbH TPAANLIMOHHbIX
MeTO/0B.

« CoxpaHeHue KynbTypHOro Hacneaus: 3D ne-
YaTb MOXET NCMOJb30BaTbCA A4 OLMPPOBKM
N BOCNPOU3BEAEHWNA TPaAULIMOHHBIX STHUYe-
CKMX Y30poB, obecneyrBas Nx COXpaHeHue
ana 6yayuinx NoKoaeHUn.

« KactomusmpoBaHHble y3o0pbl: Lndposas
neyatb NO3BONAET NErko HacTpaueaTb
N NepCcoHann3npoBaTb STHNYECKNE Y30pbl,
Cco3jaBas YHUKaNbHble U NHAWBUAYaNbHbIE
n3genna oaexabl, Tak Kak oHu byayT Haxo-
AMTbCA B efMHON Base, K KOTOpoWn byaeT foc-
TyN y BCEX XKeNaroLmnX.

« PacwmpeHue TBopUeCKnX BO3MOXHOCTeN: 3-D
neyaTtb pacLMpseT TBOpPYECKMe BO3MOXXHOCTM
AV3aiHepPOB, NO3BOJIAS UM 3KCNEPUMEHTM-
poBaTb C HOBbIMW GOPMaMn, TEKCTypamu
n y3opamu.

« [JoctynHocTb 1 06yueHue: o Mepe CHUXKXEHNS
CTOMMOCTW 1 NOBbILWEHMA AOCTYNHOCTH 3-D
NPUHTEPOB AW3aliHepbl CMOTYT JIErKO BHEAPATH
3TN TEXHOIOTUW B CBOM TBOPUYECKMIA NpoLiecc.

PesynbTaTtoM gaHHOro nccaegoBaHua ctano
BbIABJIEHMA CTEMEHN 3HAYNMOCTU COBPEMEHHbIX TeX-
HOJIOTI B XXM3HU XYAOXHMKa AeKOPaTUBHO-MPU-
KNafgHOro nckycctea. BanaHme KkomMnbroTepPHbIX
TEXHONOTMN B paboTe MacTepoB CIOXHO Hepo-
OLEHWUTb, Mbl CYMTAEM, YTO MOJIOXKMNTE/IbHbIE acMeKTbI
nepeBeLunBaoT HEKOTOPble OTpuLaTe/IbHbIE CTOPO-
Hbl. brarogaps Tomy dakTy, UTO AeKopaTVBHOE UCKYC-
CTBO He CTOUT Ha MecCTe, MOABAAETCA BO3MOXHOCTb
415 MOZEepPHM3aLIMN TEXHONOMMIN B COYETAHUN C COX-
paHeHWeM TPajgMLMOHHOIO HapOAHOIO NCKYCCTBa
B COBPEeMEeHHbIX peanusax.[7]

MccnepgoBaHume Tak Xe BbIABUAO paj TeXHUYe-
ckmx npobiem, cBAzaHHbIX ¢ 3D-neyvaTbo ogex-
Abl, KOTOpPblE HEOOXOAMMO PELUNTb A8 LUMPOKOTO
BHEAPEHUA 3TON TEXHONOTUN B UHAYCTPUIO MOZAbI.

OPFAHM3ALMOHHbIE OFTPAHUYEHUA:

» Bbicokne nepBoHauvanbHble BAoXxeHus: Cto-
nMocTb 3D-NpUHTEPOB M MaTepmnanoB Mo-
XeT 6bITb 3HAUUTENBHOM, UTO OrpaHMYmBaeT
AOCTYN ANs ManbIX NPeANPUATUIA U YaCTHbIX
AV3aNHEPOB.
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« OrpaHunyeHHas rM6KOCTb MacCoOBOro Npo-
M3BOACTBA: TekyLme TexHonormm 3D-nevatn
YacTO He MOAXOAAT AJ11 MacCOBOro Npouns-
BOZCTBA, 3aTPYyAHAN ObICTPOE N 3KOHOMUYHOE
N3roTtoBsieHne H60/IbLLIOro KOIMYeCTBa Npea-
METOB Ofex /bl 1 akceccyapoB. Ho Takxke 3ToT
MYHKT MOXET 6bITb U MAOCOM, B TOM MaaHe,
UTO NO3BOASET AeNaTb akLEeHT Ha YHUKaNb-
HOCTM MNPON3BOAMMbIX 06pPa3LLOB.

+ OTcyTcTBME CTaHAapTOB Ha MaTepuanbl:
Pa3nnuHble Npon3BOANTENN NPUHTEPOB WUC-
MOJ/Ib3YHOT Pa3NnyHble MaTepuabl, YToO 3aTpya-
HsieT obecrneyeHne CornacoBaHHOCTN CBOWCTB
KOHEUHbIX MPOAYKTOB.

TEXHUYECKME OFPAHUYEHUA:

« CnoxHocTb npoekTupoBaHua: Cos3saHue ae-
Tanen 3D-mozenen ofexabl 1 akceccyapos
TpebyeT OBLWMpPHbIX 3HAHUIM Kak B obaacTtm
AVv3aliHa, Tak U TeXHONOrMYecknx npouec-
COB, CBA3@HHbIX C BO3MOXHOCTAMM MpPUHTE-
pa 1 nporpamMmHoro obecnedeHus.

« OrpaHuueHunsa KkauectBa nevatu: TekyLime
TEXHONOTMW He BCerga MoryT npou3BOANTb
OAexXay C BbICOKMM KauyecTBOM MOBEPXHOCTY,
TpebyeMbIM A5 BbICOKOW MOAbI U Npeame-
TOB NOBCEAHEBHOrO rapzepoba.

+ OrpaHnueHns no pasmepam neudatu: Pas-
Mep 1 CIOXKHOCTb NeyvaTaemblX U34eniA orpa-
HMYEHbI BO3MOXHOCTM NPUHTEpPa, a 6obLume
VN CNIOXKHbIE NPEAMETbI OAEXAbI I akceccyapsl
MoryT noTpeboBaTh AOMONHUTENBLHOW COOPKU.

e OrpaHunyeHHbI BbI6GOp MaTepuanos: Te-
KyLine TexHonorum 3D-neyaTv noaaepxu-
BatOT OrpPaHWYEHHbIN CNeKTp MaTepunanos,
UYTO OrpaHMYMBaET BO3MOXHOCTM MPOEKTU-
pOBaHWA U CBOMCTBA rOTOBbLIX U3Ae/UN.

e DKOJIOTMYHOCTb: HekoTopblie MaTepuansl,
ncnosblyemble B 3D -nevyatu, He ABAAKOTCA
6ropaznaraembiMu UK NepepabaTbiBaEMbIMU.

+  KomooprT: TekcTypa v CBOICTBa MaTepuanoB
3D-nevatt MOryT BbITb XXECTKMMU N HEKOM-
bOPTHBIMUK B HOCKE, UTO BAMSIET Ha YA06CTBO,
a 3HauWT ¥ Ha BbIGOP MoKynaTeseil.

+  Nmngxesble bapbepbl: HekoTopbix nokyna-
Tenen MoxeT oTnyrmeatb accouymaumsa 3D-
neyatu C AeleBOW, 3KCMEePUMEHTaNbHOWN
WUV HU3KOKAYeCTBEHHOW OAeXA0MN.

Ho npwu atom 3D neuatb MOXeT OKa3aTb 3Hauu-
Te/IbHOE B/VAHME Ha CO3jaHue 3THMUYECKMX Y30pOoB
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N 31eMEHTOB ekopa B GpyTYypUCTUUYHOM NPOEKTM-
poBaHWK ogexabl. Ee BO3MOXHOCTN NO3BOANAN
6bl An3aHepam NpeosoneTb TPagnLMOHHbIE orpa-
HUYEHUS N UCCNeL0BaTb HOBbIE TOPU3OHTLI TBOP-
yecTBa:

«  WHTerpaums cnoxxHbix reometpuis: 3D-npuH-
Tepbl MOTyT BOCNPOU3BOANTb C/IOXKHbIE Fe0-
MeTpuyeckne Gopmbl, KOTOpble paHee 6biNo
TPYAHO MAN HEBO3MOXHO CO34aTb C MOMO-
Wb TPAAULMOHHBIX METOA0B. 3TO NO3BO/SET
AV3aiiHepaM co3faBaTb akceccyapsbl, Bce-
BO3MOXHbIE Y30pPbl U yKpalleHUs, BAOX-
HOBJIEHHbIE TPAANLMOHHBIMU STHUUYECKUMMU
MOTMBaMU, HO C COBPEMEHHOM NHTepnpe-
Taumen.

« Co3paHune aBTOPCKUX TekcTyp: 3D-nevatb
Nno3BoasfeT NPON3BOANTL TEKCTYPUPOBAH-
Hble MOBEPXHOCTU, UMUTUPYIOLLME pa3anu-
Hble MaTepuasbl, Takue Kak TKaHW, ApeBecnHa
WA MeTanl. ITO pacimpsaeT BO3MOXKHOCTH
AM3aiHepoB Npw pa3paboTke y30poB 1 ane-
MEHTOB JeKopa, KOTOpble BbIXOAAT 3a paM-
KW CTaHAAPTHbIX MaTepunanos.

« MepcoHannzauunsa: 3D-neyatb NO3BONAET CO3-
faBaTb YHWKa/bHble U MepCoOHaNM3NpPOBaH-
Hble N3ennsa Takme Kak: yKpalleHuns, y30pbl,
aKkceccyapbl, KOTOpble COOTBETCTBYOT UHAMBU-
AyanbHbIM NOTPEBHOCTAM M NPEANOUTEHNSAM.
[Av3aiHepbl MOTYT afanTMpoBaTh CYLLECTBY-
toLLMe y30pbl AN CO3AaBaTb COBCTBEHHbIE,
yTO NpUBeEAET K Hosee 3KCKIHO3MBHOMY MOA-
X0Ay B MPOEKTMPOBaHUN Ofexabl, akceccya-
POB 1 YKpaLLeHUN.

« /AnzaiH-npoeKTMpPOBaHMNE B 3TUX HOBbIX YC-
noBuAx undposoro obLecTBa CTaHOBUTCS
KpeaTMBHbIM M OHTO/NIOTUYECKUM NHCTPYMEH-
TOM OpraHu3aLum nHbopmMaLum 1 ynpasneHus
BHMMaHMWeEM, a TakXe MoBefeHNeM Nnosb3o-
Batens. [15]

BbIBOAbl:

AvzanHep n notpebutenb Kak y4acTHUKMK
NHOOPMaLIMOHHOTO B3aUMOAENCTBMSA UMEIOT Onpe-
AeNleHHble couManibHO-KYbTYPHblE OPUEHTAL MU
N NpeanoYuTeHns, HEMOCPEACTBEHHO BAUAIOLLNE,
B NMepPBOM C/lyyae Ha TBOPUECKMIA NpoLecc 1 oTpa-
Xarowmecs B pa3paboTaHHbIX AN3aHEPOM Npes-
MeTax, BO-BTOPOM C/lyyae — Ha noTpebuTenbckoe
noBejeHne YesoBeKa, NO3TOMY AeATeNbHOCTb
AV3aHepa, 0COBEHHOCTM ero TBOPUYECKOro noj-
X0JZa K NOCTaB/IeHHOM NPOEKTHOM 3ajaue Bceraa

COMOCTaBAAOTCA C NOTPEOUTENBCKUM NOBEAEHN-
eM 1 npeanouTteHnamun yenoseka. [13] B cBaA3m ¢
3TUM UCNob3oBaHne 3D-neyaTn NO3BOASET AN3aANA-
Hepam UHTerpmpoBaTb 3THUYECKME Y30pbl B OYTY-
pucTUYeckme NPOeKTbl OA4eXAbl, Npeaaaras HoBble
YPOBHW CNOXHOCTM M CaMOBbIPaXXeHUs. XyA0oXecT-
BeHHas Gopma Kak Hapy>XHOe ouepTaHue npesme-
Ta CMbIKAEeTCA C MOHATUEM XYAOXECTBEHHOTO A3bl-
Ka, OPMEHTMPOBAHHOTO Ha KOHKPETHO-UYBCTBEHHbIE
cpeacTBa: GakTypHOCTb, pa3MepHOCTb, MPONopLU-
OHanbHOCTb U T.4. [12] MoaennpoBaHune 1 npoTo-
TMNUpoBaHue ¢ nomouwbio 3D-nevatn ynpowaet
NpOoLecc NPOEKTUPOBaHUSA, ONTUMUN3IUPYET UCMOb-
30BaHMe MaTeprasioB 1 cokpallaeT BpeMs BbIBOAA
N34eans Ha PbIHOK.

TpYyAOEMKNA, CUHTETUYHBIN NO CBOEW NPUPO-
A€ NPoLecc An3aliH-MblLWIeHUS NOC/IeA0BaTe/IbHO
BKJIHOYAET B cebs aHaNn3 UCXOAHOM CMTyauuu, Ha-
XOXAeHWe naen, pa3paboTky naaHa peanmsauunm
3amblicna. [4]

W 3aecbk ncnonb3soBaHue 3D-nevatn aaet BO3-
MOXHOCTb CO3/aBaTh NepPCOHaNN3NPOBaHHbIE Y30-
pbl OTKpbIBaeT becnpeueseHTHbIE BO3MOXHOCTMU
[/ CAMOBbIPaXEHNA Y UHKHO3UBHOCTY B MHAYCTPUN
MOZbl. XOTS eLlé 40 BO3HUKHOBEHMA Npodeccun
MPOMBILLIEHHBIA AN3aiHep Nepes creunanmcTamu,
3aHATbIMW BOMNPOCaMM TEXHUYECKOW 3CTETUKM N XY-
[OXXECTBEHHOrO KOHCTPYMPOBaHU, CTOSIM BOMPO-
Cbl BM3yanan3auunmn, MakeTMpoBaHWS U N3roTOBEHUS
NPoTOTMMNOB Bellen. [0 3TON NpuynHe 3044une,
APXMTEKTOPbI U AM3aliHEpPbl BO BCE BPEMEHa J0/XK-
Hbl ObIIV BAAAETb HAaBbIKAMM U3FOTOBAEHMA MaKe-
TOB 1 BOODGLLE Nt06Oro MoAesIMpoBaHus.

lMpw 3TOM B HacToALLLee Bpemsa YepyeHune N Moge-
JIMpOBaHMWe He TOJIbKO NepecTtano HbiTb PYyYHbIM TPY-
[lOM, HO B 3HAYMTE/IbHOW CTEMEHN UCMOJIb3YET BO3-
MOXXHOCTW KOMMbIOTEPHOM TEXHWKM M MPOrPaMMHOro
obecneueHus. [16] BHegpeHne 3D-neyaTn B TBOp-
Yeckui npouecc aM3anHepa NomMoraet o6HOBUTb
Ky/IbTYPHbIV KOA, BHEAPUTb CaMObBbITHbIE Y30pPbI
B COBPEMEHHYH OZexXay W co3AaTb YHUKa/bHbIN
AV3aiiH C BHEAPEHNEM MHHOBALMOHHBIX TEXHOJIOTW,
obneryas cosfaHne MakeToB U OMbITHbIX 06pa3LoB
y>Xe C Ha/NIOXXEHHOW CTUANCTUKOW. [dnsanHepbl
3D Fashion ceroaHs BCE vallie NONb3YHOTCA He LUBEN-
HOM MaLLUMHKOW, @ MPUHTEPOM N CTaHKOM C Mpo-
rpaMMHbIM obecneyeHrem. Cpean Ux NPoAyKLUK
BCTPEYArOTCA KaK 3KCK/IHO3UBHbIE MOAENN, TaK U ce-
puiiHble 0bpa3Lbl. CoBpeMeHHble fn3aiHepbl Uc-
nosb3ytoT 3D-NPUHTEPBI He TONBKO A5 BOMJIOLLEHNS
HeobblYHbIX TBOpYeCcKMX GaHTasnn, HO 1 B LLeNax
CO34aHNA BeLLel NOBbILEHHOrO YPOBHA MPpakTUy-
HOCTK, Tak 6o/bLLIOE BHUMaHWe yaensercs buopas-
naraemblM Matepuanam. 3D-NpuHTEPBI He TObKO
MO3BO/IAOT BbIXOAWTb HA HOBbI BUTOK BHELLHErO
BUAA U3AENNI, HO ellle MOFyT HECTU B cebe 3KoNo-
TMYHbBIV MOCBUT UCMOb3ys IMBO MaTepuasbl «BTO-
poW pa3» IMbo MaTepuasbl BbICTPOro Pa3NOXKEHUS.

BHeapeHue 3D-nevat B TBOpPUECKMI NpoLecc
Av3aliHepa pacmnpsieT ero BO3MOXHOCTH, CTU-
MyAuMpyeT pa3BUTME MHHOBALWI 1 Npeobpasy-
eT UHAYCTPUIO MoAbl. JanbHellune ncciesoBaHums
N COTPYAHWYECTBO C TakMMW CleumanmncTamm
Kak MHXXeHepbl U CMeLuanncTbl B KOMMbHOTEPHbIX
TEXHO/IOTUAX, HEOBXOAMMO A5 NMOJHOTO PacKpbl-
A noTeHumana 3D-neyatn.
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ACCESSIBILITY AND EXPANSION
OF THE NARRATIVES' SPACE:
CONVERGENT TECHNOLOGIES AND SEMIOTICS
OF EXPOSITION IN AN ART MUSEUM

Summary: The development of convergent technolo-
gies opens up new horizons for expanding the senso-
ry experience of museum visitors, especially the people
with disabilities and alternative perception. We argue that
augmented reality (AR) technologies, mainly used to de-
velop applications that visually expand physical spaces,
may serve not only as a tool of inclusion and immer-
sion, but also an instrument of reviewing the narrative
of art history delivered by a classical museum. Although
AR technologies are focused mainly on visuality, detect-
ing and localizing objects and images, as well as map-
ping and augmenting the visual space, they could be
employed to expand the museum environment by oth-
er sensory modalities, such as sound and tactile sensa-

tions. Increasing the level of information accessibility
of museum expositions and the independence of the de-
velopment of exhibition space by people with disabili-
ties is possible, among other things, by providing them
access to context-aware information (MoMA, Tate, Garage
and other institutions provide examples of such type of cu-
ratorship and exposition design).Furthermore, we argue
that the issue of contextualization of knowledge received
by the museum visitor is considered should be conside-
red in a broader sense: we take the museum as a space
of narration, where the main concepts of art history (with
its conventional semantic accents and limitations) are sha-
ped, consolidated and delivered. Having analyzed the
logic of a classical art museum exposition, we review the
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