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Summary. The article investigates the use of Fibonacci numbers and «golden sections» of Archimedes
and Pythagoras in their use in architecture, art, painting, engineering, medicine, chemistry, physics,
mathematics and other spheres of human life. It is also known that in the world around us all nature is built and
develops on the principles of the golden ratio of Fibonacci numbers and the golden ratio of Archimedes and
Pythagoras in their increasing and decreasing series. It is also known that the whole and its parts in the living
world are also built on the principle of the golden ratio. Scientists have also provem that our eye and its structure
are also «designed» by nature on the basis of the golden ratio. Data transmission, which perceives the human
eye is transmitted to the human brain waves also on the principles of the golden ratio. That is, what surrounds
us and how we built in nature is built on the principles of the golden ratio. That is, our life is based on the
principles of the golden ratio. Everything that man creates to make it rational, natural, beautiful and we like
should also be built on the principles of the golden ratio and Fibonacci numbers. Since the information that we
perceive by 90% passes through the eyes, and what we perceive most (about 70%) is the form, and the other
20% are colours, signs, drawings, inscriptions, in order to properly influence a person naturally and especially
for «green» brands and TMs, which can be transmitted through packaging, the product or service itself, or
communication, or presentation or in any other way, we must use Fibonacci numbers and golden sections. It is
proposed to use the golden ratio in marketing when planning and managing an enterprise, in particular for
calculating and forecasting prices, the appearance and size of packaging, as well as developing color schemes
for packaging, trademarks, brands, placing goods on shelves, the shape and placement of labels on packaging
and everything else related to the shape, size, color schemes, signs and symbols; calculating and looking at
shelving inside and outside points of sale; developing a communications plan and implementing it, developing
and managing musical accompaniment, smells and other means, which improves perception and communication,
ranging from individual brands to product brands, companies, distributors, customer brands and «green
brandsy.

Key words: Fibonacci numbers, golden sections of Archimedes and Pythagoras, Trademark (TM),
brand.
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PAHIOHAJIBHE BUKOPUCTAHHSA «30J0TOI'O IEPETUHY
HIPAT'OPA», «30JI0TOI'O ITIEPEPI3Y APXIME/IA» TA YUCEJI
®IOHAYYI ITPAU PO3POBIUI TM I BPEHAY B MAPKETHUHI'Y

Baaaucaas Bacuaumun

3axionoykpaincokuil HayionanvHutll yHieepcumem, Tepronins, Ykpaina

Pesrome. [Jocnioxceno sacmocysanns uucen Qibonauui ma «3010mux nepemuniey Apximeoa i Iligpacopa
6 apximexmypi, Mucmeymei, Hcueonuci, mexuiyi, meouyuni, ximii, Gizuyi, mamemamuyi ma iHwux cgepax
JM00CbK020 dHcumms. Bioomo makooxc, wjo 6 HABKOIUUWHbOMY C8ImMi 8¢ Npupoda nody008aHaA i pO36UBAEMbCA 34
npuHyunamu 3010mozo nepemuny uducen @Pibonauui i 3010moeo nepemuny Apximeoa i Iligpacopa 6 ix
3pocmardux i cnaoaryux padax. Bioomo maxoaic, wo yine i tio2o yacmuHu 8 JHcUBOMy C8imi maxoic noo6yo0osani
3a NPUHYUNOM 30]0MO020 nepemuuy. Bueni maxoowc Oogenu, wo Hawie oxo i 1iozo 6y008a MaKotc
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Rational use of the «Golden Section of Pythagoras», «Golden Sections of Archimedes» and Fibonacci numbers in the
development of TM and brand in marketing

«CKOHCMPYUO08AHI» NPUPOOOIO HA OCHOBI 3010Mo20 nepemuny. Ilepedasanus oanux, AKi CHpUMAc 100CbKe 0KO,
nepeoaomscs 00 MO3KY JOOUHU XSUNAMU MAKOAC 3a NPUHYUNOM 3010mo2o nepemuny. Te, wo nac omouye i me,
AK Mu nobyodosami 6 npupoodi, noby0oeano Ha HpunHyunax 3zoaomozo nepemuny. Tobmo, nauwe dcumms
nobyoosane Ha NpUHYUNax 3010mozo nepemuny. Bce, wo noouna cmeopioe, wob 60Ho 6yn0 payioHanbHUM,
NPUPOOHUM, KPACUSUM | NOO0OANOCA HAM, MAKOJC MA€e Oymu no6yooeane Ha NPUHYUNAX 30]10M020 Nepemuny i
yucen Dibonauyi. Ockinoku iHGopmayis, axy mu cnpuimaemo, Ha 90% npoxooums uepes oui, i me, Wo Mu
cnpuiimaemo natibinowe (6auzvko 70%) — ye popma, a inwi 20% — xonvopu, 3naxu, manonku, wanucu. To 0ns
mozo, wob NpasuibHO RAUBAU HA THOOUHY NPUPOOHUM WLAAXOM [ 0c00IUB0 015 «3enenuxy Operndie i TM, wo
Modfce nepedasamucs uepes YRAKO8KY, cam npooykm abo nociyey, abo Komyuikayiro, abo npezenmayiio, abdo
0Y0b-AKUM THUWUM YUHOM, MU NOBUHHI 8UKOpucmosysamu yucia Pibonauyi i 3010mi nepemunu. 3anponoHo8ano
BUKOPUCMOBY AU 300Mi CIYEHHS 8 MAPKEMUH2Y NPpu 1020 NIAHYBAHHI Ul YNPABAIHHI NIONPUEMCMBOM, 30Kpemda
013 pO3PAXYHKY U NPOSHO3Y8AHHA YiH, 6USNIADY MA pO3MIpY mapu, a makoxic po3poOieHHs KOIbOPOSUX 2aAM
YNaKoeKu, mopeosux 3Haxie, Openois, posmiujeHns moeapie na NOAUYAX, gopma U po3miujenHs HAKIeUoK Ha
mapi i yce inuie nogasane 3 opmor, posmipom, KOIbOPOSUMU 2AMAMU, 3HAKAMU i CUMBOIAMU, PO3IPAXYHOK i
8U2A0 CMENAdNCI8 Y cepeOUuHi ma 308HI MiCyb NPOOAddCy; PO3POONIEHHS NIAAHY KOMYHIKAYIU [ IX Npo8eoeHHs.,
PO3pobaenna ma YnpasninHa My3UUHUM CYRPOBOOOM, 3anaxu i iHwi 3acobu, wo nOKpawyioms CnputiHamms ma
KOMYHIKAYilo, noYuHanuu 6i0 iHougioyaibHux 6pendie 00 bpendie mosapy, gipmu, oucmpubiomepie, b6pendis
NOKYnyie ma «3eieHux Openoisy.

Knrouosi cnosa: uucna Dibonauui, 3onomi nepemunu Apximeda ma Ilighacopa, mosapna mapra (TM),
bpeHo.
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Introduction. When developing a TK, TM, brand, we must correctly position them and
develop and individualise them. Due to the fact that the world around us is a system of the golden
ratio and Fibonacci numbers in which the entire energy structure and transmission of information
and our eyes and brain are also built and perceive information on this principle, we must develop
the TK, TM, brand, product, and all operations related to it according to the rule (from resources
to sales) of the golden ratio.

Review of the latest research and literature. In which the solution of the problem
was initiated. The analysis of the main publications on Fibonacci numbers and golden sections
by Soviet and domestic authors, including those in art, construction, mathematics, physics,
chemistry, information transmission and processing, was carried out. It is clear that all these
materials are of an applied nature in various fields. However, we have not found a direct
application of them in the system of marketing and advertising, including in the construction
and development of TK, TM, brand and other possible uses, such as layout, posters,
communications, stained glass, etc.

Main purpose of the article. The main goal is the possibility of using Fibonacci and
golden ratio numbers in the development of linear, planar and stereoscopic capabilities of these
numbers in advertising, TM, brand and in general in marketing.

The following methods were used to solve the tasks: analysis, synthesis, generalisation,
induction, analogy, systematic approach, historical approach.

Task setting. Formulation of the objectives of the article. The goal is determined by
the following tasks: To carry out an in-depth analysis of existing approaches and practical use
of Fibonacci and golden mean numbers in the development and management of TM, brand and
their strategies and in general in the marketing of Fibonacci and golden mean numbers.
Presentation of the main research material with full justification of the scientific results
obtained.

Statements of main issues of the study. Fibonacci numbers (Leonardo of Pisa -1202),
which grew out of the famous «rabbit problemy, which is already 750 years old and is a problem
in elementary mathematics, and to binomial coefficients. The famous problem of rabbits set in
ancient times shows the following: in a year one pair will increase to 377 pairs) 1 pair -2-3-5-8-
13-21-34-55-89-144-233-377 -in 12 months), that is, each subsequent term is equal to the sum of
the two previous terms, when n=2, that is:
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U1, U2....., Un (1)
Un=Un-1+Un-2 (2)

(2) is a recurrent equation and in this case U1=U2=1 is called the Fibonacci series, and its terms
are called Fibonacci numbers.Fibonacci numbers can be used for series of even and odd numbers,
for series of sum of squares, for series by the method of complete or (mathematics) induction,
when using binomial coefficients for natural numbers, which in turn are used in Pascal's triangle.
They are also used in the theorems of Lemma, Binet, geometric progression, Valen, Borel,
Hurwitz, Godel, Monte Carlo method. Fibonacci numbers are also used in geometry — the
so-called «golden ratio in geometry» or «Golden Ratio», which is approximately equal to the
number 1.6180 (i.e. everything that is proportional to this number is harmonious and pleasant to
our eyes and logically complete). (An example is a square inscribed in a circle and the points of
division of segments; another example is regular figures inscribed in a circle; another example is
a regular pentagon and its diagonals forming a regular starry pentagon in the middle, as well as the
division of rectangles into regular rectangles of the golden ratio and its further division into
rectangles of the golden ratio; by analogy with the tributary rectangles, we can also talk about
triangles of the golden ratio and their further division (acute-angled with angles of 36, 72, 72
degrees and obtuse-angled with angles of 108, 36, 36 degrees).

We can see all these series and Fibonacci numbers in nature (for example, in nature there
are two families of spirals — clockwise and counterclockwise and the numbers of spirals of one
and the other type often turn out to be neighbours of Fibonacci numbers — for example, a pine
branch where the needles have two spirals, which go from right to left upwards and they also make
up three spirals that go from left to right upwards), another example is coned in which the scales
are placed in three spirals, gently hanging on the cone stem. They are arranged in 5 spirals, which
are steeply wound in the opposite direction. In large cones there are 5 and 8 and even 13 spirals.
And for example, in different flowers (chamomile or daisy) it is quite noticeable spiral arrangement
of individual flowers in the inflorescence-basket in which the spirals are 13 in one direction and
21 in the other direction, or even 21 and 34 respectively... Quite a lot of spirals we can see in the
arrangement of large sunflower seeds and their number in each direction can be 55 and
89 respectively. We can state the fact that the rectangles of the «golden sectiony» with the aspect
ratio of 1, 62 look pleasant for a person, so often objects are given this form (books, boxes,
suitcases, matchboxes, bottles, etc.).

Various idealistic philosophers in antiquity and the Middle Ages introduced to the external
beauty of rectangles and other figures of the «golden ratio» into the concept of aesthetics and even
into philosophical principles and principles of life. These principles related to fractions associated
with Fibonacci numbers and various mystical operations were performed. Fibonacci numbers are
also used in mathematics for process optimisation, which is called «oriented graphsy», and for
choosing rational transitions in these graphs, which is called «jianshiji» (and the use of the concept
of external and internal stability of the system). Fibonacci numbers can be used not only for stable
series or aesthetic design showcases, advertising, TM layouts, but also for optimisation
(economical choice of something) when building a graph or calculating and using the search theory
through the identification of the «minimum point» in the function and in colour schemes. That is,
we can solve all these problems not only intuitive, but also mathematically using the «golden
sections» with the help of Fibonacci numbers and other theorems where they are included. Of
course, it is best to be assisted by artificial intelligence where these logical, rational data will be
entered.

The whole history of the Middle Ages is a story of proportions, a story of searching for the
theory of harmony and beauty. All ancient aesthetics is a search for the laws of beauty and
correspondence of individual parts and these parts and the whole and the selection of colours. This
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ratio in form gives us the proposals of the «golden ratio and symmetry», all this was used in the
construction of the pyramids of Egypt, temples, the Parthenon, the statue of Phidias and in other
highly creative creations of people of ancient times. Man is the best creation of nature in terms of
the «golden ratio». In a person there is a correspondence of the golden ratio both in general and in
parts (proportions of the body as a whole, arms, legs, hands, fingers, heart and brain, eye structure).
All this was noticed in the works of Albrecht Diirer and Antonio Stradivarius. We see the same
phenomenon around in nature — animals, trees, plants, their leaves, fruits, roots, tiering. Therefore,
a person has long noticed it, studied it, understood it and began to manifest it in architecture,
painting and other spheres. Since of our five senses, we receive the main information through the
eyes, we will deal with them. In addition, it should be said that the shape of objects takes from
50 to 80% of the treatment and memorisation by a person from the point of view of our eyes. And
the other 20% is colour schemes and patterns or objects. Therefore, the form and symbolism of a
TM and brand in terms of symmetry and logic and rationality will occupy up to 70% of human
senses, and the remaining 30% will be irrational and irrational. We are going more and more into
the irrational, but the rational still occupies more than 70% in our understanding. The rules of the
golden ratio have an impact not only in the linear plane, they have an impact and work in form in
general, in colour and are used not only in architecture, but also in the design of machines
(ergonomics), in mathematics (Fibonacci numbers and laws related to them), and we want to apply
them in marketing from advertising and TMs and brands to shelf placement to building marketing
strategies — because these are the rules for building not only a single but also a whole composition,
not only in art. «A person cannot have an attitude to an object, a feeling, an emotion, until the brain
has «measured» and compared this object with something similar already known in the memory» —
I. Kepler. Everything in the world is geometry, and it is the geometry that is inherent in us at the
genetic level. «Geometry has two diamonds: one is the Pythagorean theorem, the other is the
division of a segment in the middle and extreme ratio» — I. Kepler. All this is quite clearly related
and subordinated in music and in colours (wave theory), although we do not consider this in our
article. E. Shpara wrote a lot about the use of the golden ratio in his book «Technical Aesthetics
and Fundamentals of Artistic Designy» and in the book «Principles of Proportion» by I. Sheveleva.

First of all, we need to turn to mathematics and to the definition of «proportion» — this is
the equality between two ratios of four quantities that are equal. If the segment is divided in half,
then these ratios will be equal. But you can also find a proportion (harmony), when there is a
proportion with unequal parts. In this case, the whole segment is so related to the larger part of it,
as the larger part itself is related to the smaller part. In another way, a smaller segment is so related
to the larger one, as the larger one is related to the whole segment. That is why the famous
astronomer Johannes Kepler called the golden ratio, the one that continues itself to infinity,
because two younger terms of this ratio in the sum give the third term, and any two consecutive
terms, if added together, give the next term and this proportion is preserved to infinity This is the
principle of the golden ratio.

Therefore, a series of segments in the golden ratio can be built, both in the direction of
increase and decrease. In the simplest version, this ratio of a straight line is 0.62 and 0.38 of
the whole. (That is, if the segment is taken as 100 parts, the larger will be 62 parts, and the
smaller 38 parts). The same proportion is made not only along the length but also along the
width of the figure. In most cases this is done by intersecting the diagonals from the whole
length to the whole in height (width) and at the intersection with segments 0.62 and 0.38 we
get the points of the golden section in the middle, that is, in this way the whole corresponds to
the golden section and in the middle we also have a golden section and in our case we can use
it for advertising and for TM. This division is often used by landscape artists. From all this, a
descending series of proportions of the golden ratio is mathematically derived: 100-62=38;
62-38=24; 38-24=14; 24-14=10. That is, 100, 62, 38, 24, 14, 10 is a series of values of the
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golden ratio expressed mathematically. In practice, this simpler tool (the mathematical
series of the golden ratio) is called a proportional ruler, which can help us to draw a
TM advertisement. This is often used by artists and they know it well. In addition, the
rhythmic alternation of equal and unequal values in the proportion of the golden ratio is defined
by the «rhythmic system», which is also often used by artists. This method of using the
rhythmic structure and proportional ruler is called the method of the artist V. Skubak. Such
solutions when using the method of V. Skubak lead us to the construction of the «golden
rectangle».

Quite often in technology and other sciences a close relationship to 62:38 60:40, which
also has harmony, or the human eye and mind still perceives it as a golden ratio and harmony
(academician A. M. Laptev wrote about this in his work «Some issues of compositiony). It should
also be said that different schools saw different proportions in paintings in their own way, so the
Slavic schools in Tsarist Russia made this division from the proportion of dividing the width and
height from the number 10 (that is, 6 and 4), and for example, Munich schools from the integer 5
(both the bottom and top were divided from the proportion 3 and 2). In my opinion, both of them
correspond approximately to the golden ratio, but a person thinks in tens, at least this is how
civilisation has taught him to think, so dividing by a whole 10 is more correct and proportional,
although it is not exact in our case, for the artificial intelligence to build pictures of TM advertising,
it is necessary to use more accurate values — 61.803 (61.8) and 38.196 (38.2). In the practice of
artists, the following descending rows of the golden ratio for 4 rows (pentagram) are visible,
namely first row — 100, 60, 40, 20; second row — 100, 62.38, 24, 14, 10; for the third row — 100;
61, 8; 38.2; 23.6; 14.5; 9.0; 5.5; 3.5; 2.0; 1.5; for the fourth row — 100; 61, 803; 38, 196; 23, 606;
14, 589; 9, 017; 5.572; 3, 444; 3.128; 1, 315; 0.813; 0.502; 0.311, etc. n. [p. 17, tab. 1] These
pentagrams are used to build golden figures inscribed in a circle (for example, a quadrilateral to a
polygon and different figures inscribed in them; thus, different golden figures are built — triangles,
stars, etc.) hat is, the golden ratio corresponds to symmetry and our understanding of the beautiful
and natural.

Almost all known paintings and icons correspond to it and even ancient plates and as all
said all archaeological temples and their paintings, ships, weapons, armour correspond to
symmetry and the golden ratio. Historically, the beginning of the history of the golden ratio is
described in the book of Euclid's «Beginnings» (1st century BC), then in the Middle Ages it is the
monk Leonardo of Pisa (Fibonacci), then the artist Piero della Francesca, then the books of
Leonardo da Vinci («God's Proportion») and the books of the monk Luca Pacioli, then Albrecht
Diirer (with his proportional circular), then the astronomer I. Kepler (not only the universe and
stars, geometry, but even the growth of plants and trees in biology)The golden ratio was
rediscovered in 1855 by the German professor S. Zeising in his work «Natural Research». He
conducted statistics on the measurements of about three thousand people and about two thousand
Greek statues and discovered the golden ratio -13:8= 1, 626. He also confirmed the Fibonacci
series, which was forgotten at the time.

This design later spread to furniture, cars, weapons and everything else. In 1954, at the
ninth exhibition of the «Triennale» in Milan was completely devoted to «God's proportion»
and is a tribute to the golden ratio «the ancient road of mankind, indicated by Pythagoras» (Le
Corbusier)The second golden ratio (often called the golden ratio of Archimedes) is the ratio
44: 56, which is derived from the main section. By studying the golden ratio, Archimedes
deduced a form and formula of nature called the «Archimedes spiral» or «logarithmic spiral».
Goethe called the spiral the «curve of life». This phenomenon was scrupulously studied by
S.M. Einstein and showed its direct connection with the world, nature (example of human
DNA, hurricanes, animals running away in a spiral, many amphibians and their form of
conservation, plans of ancient cities, especially in India, sleep and wakefulness of a person,
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plant growth (chicory), heartbeats and its rest, blood pressure) all this is a manifestation of the
golden ratio with a step of 10, 14, 24, 38, 62 (and here we basically have a proportion of 62 to
38). Pierre Curie in his research proved that the symmetry of any body in nature corresponds
to the symmetry of the environment. The academician I. I. Shifransky proved that everything
in nature has symmetry around us. This permeates the Earth and the Universe.

These patterns are not only in mathematics or physics or chemistry or biology, they are
also in the energy transitions of elementary particles (i.e. in waves), they are in biorhythms and
the functioning of the human and animal brain and in our case marketing and branding and in
human perception of shape and light and colours and in stereometry, and psychoanalysis and
neuromarketing. That is, all this takes place both at the organic and inorganic levels, and at the
molecular and wave levels. That is, it is a proportion of life, its optimum and effective functioning,
and it applies to the whole and its parts. For a correct understanding of the processes of receiving
and processing information, we must talk about our eyes, through which we perceive more than
90% of information.

We should probably mention what our famous scientists and important people in history
have said about this. Leonardo da Vinci said that the human eye can see all the beauty of the world.
The Italian painter Giorgiano Vasari said that the eye is the best user and evaluator and measure
of beauty. Other artists of the Renaissance also understood that all art is based on the law of colour
sensation.The whole and its middle are also built according to the laws and proportions of the
golden ratio. This was first proved by the French physicist Edmund Mariot in 1668, and the blind
spot of each eye and the «central fossa» with the centre of the lens and the yellow spot with a large
number of cones and the size of the proportions of the golden ratio. All the proportions of the field
of view between the fundus elements are also the golden ratio. The blind spots of both eyes are
mirrored relative to each other and also in the structure of the eye are in the golden ratio in relation
to the whole. Therefore, the eye prepares information for the brain not only in a sequence
corresponding to the clarity and clarity of perception, but also in the proportions and rhythms of
the golden ratio (in which the brain itself works) [2, pp. 35-36]. That is, we have an automated
biological process of perception and transmission of information to a person from nature — eye-
brain-action and all this in the pulses of the golden ratio. That is, the basic system (the nature in
which we live) is created in the system of the golden ratio, the human being as a whole, who is in
this system as a whole, is also created according to the principles of the golden ratio, the human
eye as a whole is created according to the principles of the golden ratio and all perception and
transmission of information and actions go from the eye to the brain according to the principles of
the golden ratio.

All this was investigated in the laboratory of bionics of the Institute of Physics and
Technology by Professor A. Sokolov. In this case, the beta wave dominates in the brain and it is
the main wave in the brain with an average geometric frequency of -22.13 Hz, and the other bands
are equal to 8.13 and 12.87 Hz. and again we have the familiar Fibonacci numbers -8, 13, 21. And
this beta wave can probably be called a Fibonacci wave both from the eye to the brain and in the
brain itself in the middle. Therefore, we can see very clearly that not only the whole nature is a
golden ratio, the human body is a golden ratio, but also the brain, the eye, the heart are also a
golden ratio. Therefore, what we create and communicate should be a golden section. And since
we are talking about a brand and understand it as both material through TM and goods and image
and emotions on the other hand (i.e. from the point of view of physics and chemistry these are
waves), both the first and the second should be at least close to the golden section. If the first
(material) can be projected by artificial intelligence and intuition according to the golden ratio,
then the second (moral, ethical and psychological qualities), in my opinion, should be assessed
with the help of neuromarketing and other social sciences, and their education and inculcation in
society (which is what the UN programmes until 2030 are aimed at).
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The research and opinion of I. M. Sechenov on the concept and nature of «efective
world impressions» are interesting. The scientist proved that «the sensations of pain,
hunger, thirst, fatigue, taste, smell, hearing, we feel an external cause that causes our
sensation. It is felt by us as our change in the body However, we do not see an external
object, but its image, drawn on the retina, brought out to the outside. In the case of clear
vision, we see our image of them on the retina and bring it out to the place where the
external object is». That is, in other words, | can translate it in such a way that the golden ratio
in a person works in the opposite direction, from a person to an object, but this object is our
desires and feelings, which we ourselves have created. Ears work in the same way. Therefore,
to improve the effect of vision and hearing, artists often bring the object to the line of the
golden ratio. Therefore, quite often a sketch is made in the golden section, and then a
composition is quickly sketched, which is also built according to the laws of the golden section,
quite interestingly described in the book by E. V. Shorokhov «Composition», which is based
on the laws of form preservation in nature and art (in our case it is packaging and advertising,
various tools, the product itself — all this must comply with the golden symmetry).
E. I. Kirichenko was also deeply involved in these issues. And before the First World War, the
German biologist Ernst Haeckel (1834—1919) and the French painter and graphic artist Eugéne
Delacroix (1798-1863).

In our science, there are five laws of composition: the law of the whole; the law of
proportions; the law of symmetry; the law of rhythm; the law of the main thing as a whole. Artists
consider 28-37 degrees to be the optimal viewing angle for any painting or drawingBut the
designers also know about the use of the golden ratio in the composition of light tones, especially
in holography, that is, practically to see and convey the colour of nature. Holography allows us to
understand that every object has colour, and nature has colour. it makes it clear that the colour
seems to lie on the object and changes with the angle of view or shading. we see only light in the
range from 380 to 760 nm. Light waves are not homogeneous. An object that reflects all waves is
white to us. Our eye is a light analyser. At a reflected wavelength of 730 nm we see it as red, 520
nm as green, and 400 nm as purple. The human retina can clearly distinguish seven colours: red,
orange, yellow, green, blue, blue and violet.But it also sees up to 130 intermediate sensations, the
names of which we do not know, so we must use double names: red-orange, yellow-green, blue-
violet, etc. The scale of light tones is divided into three groups: light, medium, dark. With a scale
of 12 tones, each group includes 4 tones. In addition, there is light, penumbra and shadow
according to the law of three-component. V. M. Shugaev. It is believed that the three-component
colour gives a good effect of perception, but it is not always and not for all forms. But the two-
component tones quite strongly reduces the perception and this principle is called the convergence
of relations. Quite often, when designing stained-glass windows for advertising or other purposes,
the triple golden ratio is used. This is the connection of the external with the internal. Also, the
colour circle of V. M. Shugaev is used, which consists of 16 colours and is aimed at the correct
use of colour and general colour background. At the same time Shugaev proceeded from 4 main
colours: yellow, red, blue, green. Each of these colours is self-sufficient and independent. Each
next colour was obtained by adding % of the next colour.Although Shuga's method was developed
for fabrics, further practice has shown that it is applicable in other industries. In addition, Shuga
introduces the concept of native and contrasting and native-contrasting colours and their possible
application. Therefore, the pairs of native and contrasting colours are the most harmonious and
these are pairs: 2-8, 3-7, 4-6, 16-10, 15-11, 14-12, 16-2, 15-3, 14-4, 12-6, 11-7, 10-8. Just as
a musician knows what sounds are produced by a major and minor scale, so an artist knows what
colours will create a «positive» moodin Shugayev's circle the symmetry of colour is clearly
expressed In addition to colour, symmetry and asymmetry play a great role, according to what we
want to convey.
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So Delacroix discovered the law of colour contrast, and he said that everything in nature
is contrasting. Therefore, when building a colour scheme can be used: one paint of one colour
(monochrome); made on the basis of «family or native colours»; on the basis of native-
contrasting colours; or on contrasting colours. Of course, in our case, to build everything from
business cards or a website to the development of advertising, including TMs or brands, you
need to use the knowledge and tastes of professionals or try to experiment with artificial
intelligence and test it all with neuromarketing methods.In this case, we can use a single,
double or triple golden ratio. Here we understand that the golden sections of form and colour
have to be translated into a mathematical basis and tested in practice psychologically, in Figure
89 [7, p. 116] we have a diagram of the theory of art, where nature, the human mind, its eye
and colour are combined with each other and through the Fibonacci series go to the
composition through the first and second golden sections and the Zholtovsky function. In
reality, these tasks should now be solved by artificial intelligence. It should also be noted that
when developing a brand or TM or TK, especially for «green» brands, you can use symphonies
and signs of Ukraine in the food and processing industry of Ukraine, which are also built on
golden sections in both shape and colour.

Conclusions. A literature search of theoretical foundations and practical use of Fibonacci
numbers and golden seasons of Archimedes and Pythagoras for various sectors of the national
economy and applied sciences was carried out. It is revealed and recommended that this knowledge
be used in marketing and the construction and management of TK, TM, brand, advertising, layouts,
communications in linear, planar and sereoscopic developments.

Thus, it is advisable to use the golden ratio in the marketing system when planning
and managing an enterprise, in particular for calculating and forecasting prices, appearance
and size of packaging, as well as developing color schemes for packaging, trademarks,
brands, placing goods on shelves, the shape and placement of labels on packaging
and everything else related to the shape, size, color schemes, signs and symbols;
calculating and looking at shelving inside and outside points of sale; developing a
communications plan and implementing it, developing and managing musical accompaniment,
smells and other means, which improves perception and communication, ranging from
individual brands to product brands, companies, distributors, customer brands and «green
brands».
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