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Introduction

Relevance:

It will attract people’s attention and encourage them to pay more attention to music, develop
their critical thinking and make their lives enrichment.

Value:

What you can hear can be represented in the form of a golden ratio, all the music in one
graphical form

Hypothesis:
The golden ratio can be distinguished in any genre and era of music.

Research product:

1. Alecture for 9-11 grades

2. A master class: Find the golden ratio in your favourite songs
Tasks:

1. Link the golden ratio to music
Tell about the history of music and the discovery of the golden section
Present melodies in music into small pieces

Show that any melody has the same graphic form
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Present the most popular genres of music in the form of a golden section

Obiject of research:

Genres of music

Subijects of research:

1. Students of grades 9-11

2. Adults (parents and teachers)



My theme is "The Golden Ratio in popular genres of music™. there was one one question, |
worried about: Is it possible that the golden ratio can be seen only with the eyes and touched
with the fingers, but what about the rest of the human senses, such as hearing ...? A professor of
mechanical engineering at Duke University said that the golden ratio is the rule of harmony,
works because the eye grasps it faster than other proportions.

I wanted to know if the brain can grasp the same proportion with the ears?

When | conducted research, as it turned out, the topic is not relevant for young people, but one
scientist said: "Our brain does not generally know the causal relationships between events and
chooses the "golden mean" between them, that is, the golden ratio. He is attuned to it and feels
pleasure (spends a minimum of energy) from meeting him" - a note by scientist Otto Esterle in
the magazine "Miracles and Adventures." No. 12, 2000.

The topic of my project is not quite relevant in theoretical terms, but | was very interested in it,
because most of my life has been spent directly in the music, and secondly, | want to show
people that you can find the golden ratio in your favorite music compositions of different genres.
This will attract their attention and encourage them to pay more attention to music, develop their
critical thinking and make their lives more fulfilling.

After the enquiring it was found out that people mostly don’t even think about the golden ratio,
some of them don’t even know about it. However, the value is that the laws of physics and
mathematics are applicable not only in science, but also in art, such as music. These laws are
found in your favorite music, they bring people pleasure from listening, make their lives more
harmonious. So, people listen to it because the presence of the golden section in cremations of
music is the key of success, popularity and pleasant listening. It gives pleasure, enjoyment, and
harmony.

To improve this, it is necessary to consider the examples of the golden section already known to
people in other spheres, for example, in nature, architecture and painting; to find out the most
listened genres of music. Match people’s favourite works with the golden harmony.

Therefore, 1 think it is very important to tell and explain to people the golden ratio and the
golden mean, which set a person up for harmony and positively affect the work of the brain.

The product of my research will be two lectures and a master-class: find a golden ratio in your
favourite song.



The history of the Golden Ratio

The golden ratio was known in ancient times. The first mention of it can be found in the
"Beginnings" of Euclid (3rd century BC). Many great scientists (Leonardo Fibonacci,

Leonardo da Vinci and Johann Kepler) tried to study the secret of the golden ratio. However, the
term "Golden Ratio" was introduced by the Italian scientist and artist Leonardo da Vinci at the
end of the 15th century.

The golden ratio is divided into two types:

1. Diagonal
2. Spiral

The golden section (diagonal) — the division of a segment into two parts so that most of it is the
geometric mean of the entire segment and its smaller part and ~1,6180339887
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The golden section (spiral) or golden spiral — a spiral whose pitch increase is always uniform and
corresponds to the golden section (=1.6180339887).

21=21

The @ numbers or the Fibonacci sequence are elements of a numerical sequence (0, 1, 1, 2, 3, 5,
8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, ...), in which the first two numbers are 0 and 1, and
each subsequent the number is equal to the sum of the two previous numbers. Named after the
medieval mathematician Leonardo of Pisa (Fibonacci).

By representing the Fibonacci numbers in the form of squares with sides of the appropriate size,
you will get a Golden Spiral or a Fibonacci Spiral.




The Golden Ratio Survey:

A survey was compiled on the basis of which the research work took place. The total number of
respondents was 114 people: 32 adults (parents and teachers) and 82 teenagers (students of
grades 10-11).

According to the results of the survey, it was concluded that quite a few people know about the
existence of the Golden Ratio, only 67%.

However, those people who know about it answered that most often the Golden Ratio can be
found in architecture, painting and mathematics, nature.

1. Do you know about 2. Where can you find the golden
“Golden Ratio™? ratio?
= Don't know
= Music

= Mathematics

= Everywhere

= Painting

= Architecture
Nature

Consider these categories:

I. Architecture — 14%

Indicating architecture as the sphere where the golden ratio is most often found, people referred
to the buildings of Ancient Greece (Parthenon) and Ancient Egypt (Pyramids).

e The Parthenon is the main temple in Athens, built in the V century BC. The place of
worship of the ancient Greek goddess of wisdom and military strategy Athena; a
monument of ancient culture, an architectural symbol of harmony and beauty.

W

The Parthenon in Athens has a perfect

"golden" rectangle with the proportions of the sides equal to 1.618: length — to width and height
of columns — to the total height of the building. The ratio of the height of the columns with a
stereobate and the height of the columns is equal to the ratio of the pediment — entablature, equal
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to the ratio of the height of the columns with a stereobate and a pediment, equal to the ratio of
the parts of the pediment. Measurements were made in feet. All relations are equal to the number
F, that is, the Golden Ratio.

Egyptian pyramids — stone structures used by ancient kings as tombs, temples and
treasury.

The Pyramid of Cheops (Khufu) is the largest of the Egyptian pyramids, the only miracle of the
"Seven Wonders of the World" that has survived to our times.

g

.

The ratio of height to half of the perimeter of the base gives the number 1,618.




Il. Painting — 14%
This category numerically coincides with the previous one, and the only thing that was indicated
was Leonardo da Vinci's painting "Gioconda" or "Mona Lisa"

The distance from the chin to the nose is 1/3 of the
length of the entire face, from the hairline to the

| eyebrows — 1/3 of the length of the face, from the tip of
| the nose to the eyebrow line — 1/3 of the face. You can
also draw a Golden spiral and once again verify the
existence of the Golden Section in the picture.

................................

I1l. Mathematics — 11%
e Binet's Formula

il G O _ 1+45
n NG Q= —

The formula by which, despite the presence of the irrational Phidias number, the formula gives
integers. These numbers correspond to the Fibonacci sequence, hence the Golden Ratio itself.

e Dividing a segment so that the

length of the greater part of it ¢
relates to the length of the entire & . 3
segment, as the length of its ' = A - ,
smaller part to the larger a b

b a

c b



IV. Nature — 11%
e Shell

The nautilus shell is the most common example of the golden ratio in nature.

Now the most common examples in the most common areas related to the Golden Ratio have
been considered. Now the question arises: it turns out that the Golden Ratio can only be seen and
felt, but what about other human senses? For example, hearing... So, the idea arose to consider
this phenomenon in music, where you can only feel everything through yourself only with the
help of your ears.



What is music?

~Music - harmonic ordering of sounds. ~

It is necessary to consider several genres of music in order to prove the existence of the Golden
Section, as a kind of law of music, not only in one part, but in the whole art form, as well as the
fact that regardless of a person's age, you can always find it in music. To do this, lyceum
students and adults (teachers and parents) were asked the question: what kind of music do you
listen to most often?

3. Your favourite genres?

m Classical
= Pop

= Rock

W ® Jazz
Techno, Indie, Chanson
Rap

According to the results of the survey, three main and most popular genres were derived: pop —
30%, rock - 25% and classical music - 15%.

I would like to start comparing these genres with a less popular one, namely classics.

I. Classical music

Classical music — exemplary musical works, the golden fund of world musical culture.
Answering the question about genres, people often explained their answers with the names of
famous composers. A total of 6 were named: Chopin, Glinka, Bach, Beethoven, Haydn and
Mozart.

Chopin and Bach are the most common of them.

Classical

= Shopin
= Glinka
= Bach W 40%
= Mozart
Haydn
Beethoven

Let's consider the Golden Section in Fryderyk Chopin's etude, as well as in Johann Sebastian
Bach's work "Chromatic Fantasy and Fugue in D Minor".

10



1. Frederic Chopin
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L. L. Sabaneyev's Table to F. Chopin's Etude Op.10 No. 11

As we can see from the Leonid table, there are 324 different golden sections in this sketch.
Below is an analysis of one of them.

The total playing time of the piece is 4 minutes 00 seconds or 240 seconds.

The work can be conditionally divided into 3 parts: 1 and 3 are largely identical (repetition of
notes, movement smoothly), 2 is different (much faster and more aggressive). The playback time
of the parts is as follows: 1 — 80 seconds, 2 — 65 seconds, 3 — 95 seconds.

Using the equality of the relations of the part to the whole and both parts between, we get:
160 — total duration of the game 2 and 3 parts

95 — time 3 parts

65 — time 2 parts

160/95=1,68,

The value is very close to the true value of the golden ratio, so it is present here.

2. Bach
Let's consider only the first of the two works — Fantasy.
The chromatic fantasy is written in the size of 4/4, has 79 bars, that is, 79 « 4 = 316 quarter parts.
Let the number 316 = A
The fantasy consists of 2 distinct parts. There is a pause separator between them. Part 1 ends at
the 2nd quarter of the 49th measure, on which there is a fermata sign (sound lengthening), and
then there is a pause. In other words, part 1 actually ends on the 3rd quarter of the 49th measure,
that is, on the 195th (48 « 4 + 3) quarters (al = 195). 121 quarters remain for part2 (a2 = A —al
=316 — 195 =121).
We prove that the Chromatic fantasy is divided into the first and second parts in gold
65 — time 2 parts

160_168
95 '

The value is very close to the true value of the golden ratio, so it is present here.
Let's prove that the Chromatic fantasy is divided into the first and second parts in the golden
proportion:

195 + 121 = 316.

316 195 62
195 121

Conclusion: there is a Golden Ratio in classical music.
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I1. Rock music
The second most popular genre is rock. It was noted by 17.9% of respondents

Rock is one of the directions of popular music with characteristic rhythmic sensations.

Also, the survey participants indicated their favorite singers. In the first place — the Cinema
group, in the second — the Queen group. Let's analyze the most popular songs of these two rock
bands of the 20th century.

1. Kino "Blood group"

Rock
= Kino
18%
Queen
Other 3%

In this song, | decided to analyze the song, dividing it into two parts: before the climax and after,
relying on the semantic and at the same time melodic load.

The total playback time is 233 seconds, the 1st part is 159 seconds, the second is 74 seconds.

233 146 159 515
159 T 74 ’
This value is far from the value of the golden - o
. \ na U
ratio (1.618). Let's try to apply another method py EM SR B M penepmyapa” IHAC
of finding the golden ratio. This time the Ve e e e e e
reliance will not be on time, but on the climax . o TAMERY IS SRR MR
of the song, given the number of notes. The === ——— =
] . ) . < 3 T ¥ o & ¥ dd I I
number of notes in the first part: the first one is SRR T e e ke
. 44 i Al L
158. Then comes the climax and the second part F%—————r 17+ ¢ =T
. D z O A W et ¥ ¥ "
beg'ns’ 85 notes Iong KNeT-ya-Tell NABA He Ha - Xa-Thiil BO-BPE-MA  KY-pOR Con-Hey-Hblit
o4 —_— e ====
The relation of the first part to the second: E= R T A P .
AeHb BOC-NE - NU-TENb-HbIX CHaX Mpyn-na Kpo-Bu Ha py-Ka-Be
158
—=1,85
85 ’
The ratio of everything to most:
158 + 85
~tg = 1,54

This time, the values also do not coincide with the true one, so this product does not fit the form
of the golden ratio.
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2. Queen “The show must go on”
Now consider the well-known song “The show must go on” by the British band Queen. In this

song, | used the previous methods of determining the golden ratio, based on the time of the song,
as well as the number of notes played.

Verse 1 consists of 78 notes, and the chorus of 44. The total number is 122. 122/78=1.56.

The output value does not completely correspond to the golden ratio, but it is quite close. The

golden ratio is equal to 1.618. The song was not completely built on the principle of the golden
ratio, but there is a tendency of the golden form in it.

g = 1,56 Vi 1,77
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Conclusion: there is basically no Golden Ratio in rock music, but approximate values can still be
found.
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I11. Pop music

Pop is the most popular music, which is characterized by simple and easy—to-understand
melodies. Most of all voted for this genre (20.3%).

In this category, | will look for golden sections in the songs of Lady Gaga and Dima Bilan, since
these singers were the most favorite among the respondents (7.7% and 6.4%). Both performers
are modern.

1. Lady Gaga “Bloody Mary”

48—165 29—153
29 19

Let's use the already known methods for determining the golden ratio. Let's compare the verse
and the chorus. The verse lasts 29 seconds, the chorus is 19. Only 48 seconds.

Only one of the two coincided with the golden ratio. Therefore, we can say that the golden ratio
is present, but it does not completely obey the true structure.

2. Dima Bilan "You are not my mate"

Consider a song by one of the most famous Russian pop stars. The first way to check for the
presence of the golden ratio will be by the number of notes in the song. There are 16 chords in
the first verse, 8 chords in the chorus. There are 24 chords in total. According to the already
known form of the golden section, 24/16 = 1.5; 16/8 = 2. The values obtained do not correspond
to the golden section (1.6). The second way of recognition is time. The number of minutes in the
first part of the (male) song is 1.05, then comes the female part of the song, which lasts up to
2.00 minutes, and at the end the total part is 0.42 minutes. The total time of the song is 2.42
minutes.

To determine the golden ratio, let's take the male and female games, excluding losses: 0.55 —
female, 1.05 — male. The total time is 1.6.

L6 . 1,05
1,05 777 0,55

There is no golden ratio in this song.

Conclusion: there is no golden ratio in modern pop music
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Conclusion

In the course of the work, the following parameters were analyzing: the golden ratio and its
presence in different spheres of life, music, as well as the combination of music and the golden
ratio.

The largest number of musical works in which there is a golden section belong to the classical
style of music.

The results of the rock genre still sometimes approach the true value, but still are not accurate.
Pop music had the least coincidences, although now it is the most common genre.

The hypothesis that was put at the beginning of the work was disproved: not every genre of
music can find the golden ratio. Even if it is in one piece of music, it is not a fact that another
piece of the same genre will be built on the same principle and will also include a golden
structure. Therefore, music cannot be presented in a single graphic form, it is multifaceted.

As a product, a master class was held: “Find the golden ratio in your favorite song”.

All the research that | conducted was confirmed in practice once again.

My teacher Natalia asked me to analyze the song "Raven" - The project of Alan Parsons,
classmates Alina and Anastasia - "How do you like it" - Eva and "Who is she" - | am a monster,
and my sister Maria - "Dance of the Sugar Plum fairy" - P.1. Tchaikovsky.

Following the results of the master class, | compiled a table:

Natalia (rock) +- https://ru.hitmotop.com/song/48074280
Alina (pop) -+ https://ru.hitmotop.com/song/67362715
Anastasia (pop) -—— https://ru.hitmotop.com/song/70413841
Maria (classical) ++ https://ru.hitmotop.com/song/48695110

In the continuation of the master class, | also checked whether there is a golden ratio in other
genres of music. The results are presented in the table:

Jazz (Scott Joplin — “The Entertainer”) ++ https://ru.hitmotop.com/song/48323639

Techno (Dopamine — “Hardwell”) -- https://ru.hitmotop.com/song/74236704

Rap (Coolio — “Gangsta's Paradise™) - https://ru.hitmotop.com/song/47978745
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https://ru.hitmotop.com/song/48074280
https://ru.hitmotop.com/song/67362715
https://ru.hitmotop.com/song/70413841
https://ru.hitmotop.com/song/48695110

Firstly, the presence of the golden ratio is associated with the perception of music itself by
people of different eras. Now music is most often the background for something else, for
example, while waiting for a call or while doing physical exercises. Previously, music was
considered a mathematical science, it was given much more attention. She was the dominant
one. If music was playing, then nothing else could happen except prayer or dancing. Scientists
have proved that music, built according to the laws of the golden ratio, has the properties of
treatment, as well as the development of the human brain. One of the most famous examples is
Fryderyk Chopin, a 19th—century French-Polish composer and pianist. He was ill with
tuberculosis for a long time, then this disease was considered incurable, but Chopin was able to
live with it for a long enough life, 39 years. At that time there were no medications, but music
helped the musician in the fight against the disease: when he played the piano or listened to the
playing of classical music instruments, his cough calmed down and his general well-being
improved.

Secondly, now music is more entertaining than informative. The load goes on the voice, on the
vocal part, for example, as in pop music, which most people listen to. In classical music, the
emphasis is on a musical instrument, and a larger range of notes is also used than in pop music.
In classical music, both ratios correspond to the values of the golden ratio. As for rocking rock
music, in this genre the emphasis is on both vocals and instrumental parts. Therefore, in this
genre, according to the golden ratio, only one of the two is suitable.
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BBenenue

Ilpoexmnuasa uennocmsp:

TO, 4YTO MOXKHO YyCJIbIIIATh, MOXKHO IIPEACTABUTL B BUAC 30JI0TOTO CCUCHUSA, TO €CTh BCA MY3bIKa
B OJJTHOM BHJC

AKmyaivoHocmuy:

9T0 IMPHUBJICYCT BHUMAHUC HIOIIGP’I u HOGYI[I/IT UX YACIATDH 00JIbIlIe BHUMAHUS MY3BIKC, pa3OBbLCT
X KPUTHUYCCKOC MBIIIJICHUC U 000raTUT UX JKU3Hb.

Tunomesa:
30J10TO€ CeYeHUE MOYKHO BBIJICIIUTH B JIIDOOM JKaHPE M 3IIOXE MY3BIKH.

IIpoodykm uccnedosanus.

1. /e nekuuu Ha pa3HBIX SA3bIKaX (PYCCKUN U aHTTIHICKUI)

2. Macrep-knacc: Haiinm 301moToe ceuenne B cBOei II0OMMOII recHe
3adauu:

1. Cas3aTh 30710TO€ CEYCHHUE C MY3BIKOM

2. Cps13aTbh TO, UYTO OOBIYHO BCTPEYAETCS B APXUTEKTYPE U JKUBOIUCH (MOXKHO YBUICTh U
HOTPOraTh) C My3bIKOM (MOKHO TOJIBKO YCIIBIIIATB).

Pacckasatb 00 HUCTOPUHN MY3BIKH U OTKPBITHUHU 30JI0TOI'O CCUCHU A

Paznoxuts/ MMpEACTaBUTb MCJIOJJUNU B MY3bIKC HA MCJIKMC YaCTUYKU

o b~ w

[Tokasatb, uTo MH00ast MEJIONS €CTh OJIHA U Ta e rpaduyeckas Gopma
6. IlpencraBuTh camble MOIMYNISAPHBIE )KAHPHI My3BbIKH B BUE 30JI0TOTO CEUCHHS

Oo0vexkm ucciedosanu:

JKanpbl My3bIKH

Cydvexkm ucciedosanus:

1. VYyammuecsa 9-11 kiaccos

2. B3spocnble (poauTenu U yuuTes)
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51 BeIOpana TeMy «30J10TOE CEYEHHUE B MOMYJISAPHBIX KaHPaX MY3BIKI», TOTOMY YTO MEHS
TPEBOKUJI OAMH BOIIPOC: HEYKEIH 30JI0TOE CEYEHUE MOXKHO TOJIBKO YBHUJIETh IJIa3aMU U
MOIIYTATh MajJbllaMU, & KaK K€ OCTaJIbHbIC OPTraHbl YYBCTB YeJIOBEKA, HAPUMED CIyX...?7

[Tpodeccop mammHOCTpOeHUS B YHHUBEpCcHTETE [[pIOKa CKa3all, 4TO 30J10TOE CEYEHHE — ITPABUIIO
rapMOHUH, pabOTaeT MOTOMY, YTO IJIa3 CXBAaThIBACT €ro ObICTpEe, YeM JIpyrue npornopuuu. Mue
3aX0TENIOCh y3HATh MOJKET JI MO3T CXBAThIBATh ATY K€ MPOIOPIIUIO C MOMOIIbo yireid? Kormaa s
NPOBEJIa UCCIICIOBAHUS, KaK 0Ka3aJI0Ch, TEMa HE aKTyallbHa JUIsl MOJIOJEXHU, HO OJIMH yUCHBIN
ckazan tak: «Hamr Mo3r He 3HaeT B 00IIeM ciiyyae MPUYUHHBIX CBSA3EH MEKIY COOBITHIMH U
BBIOUPAET ,,30JI0TYIO CEPEAMHY " MEXIy HUMH, TO €CTh HIMEHHO 30JI0TOe ceueHre. OH Ha Hero
HACTPOEH M UCIBITHIBACT YAOBOJILCTBHE (TPATHT MUHHMYM SHEPTHH) OT BCTPEUU C HUM) -
3ameTKa yaeHoro Otro Dcrepie. cM. xkypHal «Hyneca u nmpukimouenus.» Ne 12, 2000.

Tema Moeil uccie10BaTeabCKOM pabOThl HE COBCEM aKTyallbHa B TEOPETUUYECKOM IUTaHE, HO 5
cama OblJIa OUYE€Hb 3aMHTEPECOBAaHa B ATOM, BEJlb OOJIbIIIAast YACTh MOEH JKM3HU TPOIILJIa B MYy3bIKE.
bl X04y — IMOKa3aThb JIIOJAM, UTO B CBOUX JIIO6I/IMI)IX IMPOU3BCACHUAX PA3HBIX ) XAHPOB MOKHO
HaWTH 30J10TO€ CEYEHHUE. DTO HpI/IBJIe‘-IéT X BHUMAaHUC U HOIITOJ'IKHéT OTHOCHUTBCA K MY3BIKC
BHHUMATCJIBHEC, pa30131)éT HUX KPUTUYCCKOC MBIINIJICHUC U CACIIACT UX )KU3Hb HACBIIICHHEC.

HpOBeI[H OIIpocC, OBLIO BBISICHCHO, UTO JIFOAW B OCHOBHOM J1a’K€ HE 3aIlyMbIBAOTCA O 30JI0OTOM
CCUCHUC, MHOI'MC NAXKE HC 3HAIOT O MPUIACTHOCTU €TI0 K MY3BbIKEC. O,Z[HaKO AKTYAJIbHOCTD - TO,
YTO 3aKOHBbI (1)I/ISI/IKI/I N MAaTEMAaTUKU BCTPCHUAIOTCA HC TOJIBKO B HAYKEC, KaK TaKOBOﬁ, HO U B
HCKYCCTBC, TAKOM KaK MY3bIKEC. OTH 3aKOHBI BCTPCYAKOTCA B JIFOOUMOIt MY3BIKE, IIPUHOCAT
JIXOAsIM YIOBOJIBCTBUE OT NPOCIYIIHUBAHUA, ACTIA0OT UX JKU3Hb boiee FapMOHHqHOﬁ. 4! CJIyHIaroT
OHMU €€ HE CJ'Iy‘lElfIHO, BC€Ib HAJIMYIUC 30JIOTOI'0 CCYCHHUA B MY3bIKAJIbHOM ITPOU3BCACHUN, SABJISICTCA
3aJI0TOM YyCII€xa, MOIMYyJIIPHOCTH U NPUATHOI'O MPOCITYIIMBAHHA. 910 IMPUHOCUT YAOBOJIbCTBHUC,
HAaCJIaXACHUC, U TAPMOHUIO.

Ji1st 3TOr0 HEOOXOIMMO PACCMOTPETH YKE U3BECTHBIE JIFO/ISIM TPUMEPHI 30JI0TOI0 CEUEHUS B
Opyrux cepax, Hanpumep, B IPUPOJIE, APXUTEKTYPE U )KUBOIHKCH, a TAKXKe y3HATh Haubosee
IpOCITyIINBaeMble XKaHpbl My3bIKA. COMOCTaBUTH U3 JIIOOMMBbIE TPOU3BEACHHUS C 30JI0TON
rapmonueil. [ToatoMy st cuuTaro, 4To OUEHb BaXKHO PACCKa3aTh M OOBICHUTD JIIOJIIM 30J10TOE
CEYEHHUE U 30JI0TYIO CEPENINHY, KOTOPBhIE HACTPAUBAIOT Y€JI0BEKAa HA TAPMOHUIO U TMOJIOKUTEIBHO
BJIMSIOT Ha paboTy Mo3ra.

[IponykToM Moero ucciaeaoBaHus OyIyT BE JIEKIHH, MPOBEAEHHBIE OTAEIHHO HA JIBYX SI3bIKAX:
PYCCKHIA U aHTTIMHCKUH, a Takke MacTep-kiacc: Haiinu 3010Toe ceueHne B CBOEH T00MMOiA
IIECHE.
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HUcropus 30/10T0T0 CeueHUust

3050TOE CeyeHne ObUIO U3BECTHO emI€ B APeBHOCTH. [lepBble ymoMUHaHUS 0 HEM MOKHO HAHTH
B «Hauanax» Esxiuna (3 Bexe 1o HD). Muorue Benukue yuensie (Jleonapao ®udonayyu,
Jleonapno na Bunuu u Moranu Kemiep) nbpITanuce u3y4yuTh CEKpPET 30J0TOTr0 cedeHusi. OgHako
TepMuH "30510TO€ cedeHne" ObUT BBEJICH UTALSHCKUM YYCHBIM H XyI0KHUKOM JleoHap o na
Bunun B xonne 15 Beka.

30J10TO€E ceueHne AEIUTCS Ha ABa BUIA:

1. JlnaronajabHOE
2. CrnupaneBuiHoe

30J10TO€ ceYeHUe (IMaroHAIbHOE) — JIEJICHUE OTPE3Ka Ha JIBE YaCTH, YTOOBI OOJIbINAst €0 YacTh
SIBJISIETCSI CPEIHUM T€OMETPUUYECKUM BCETrO OTpe3ka U MeHbIIel ero yactu u ~1,6180339887

I F
30710T0€E ceyeHue (COUpaIeBUAHOE) WK 30JI0Tas CIIUpab — CIUpPallb, YBETUUYCHUE II1ara
KOTOPOM BCETJ]a paBHOMEPHO U COOTBETCTBYET 30JI0TOMY ceueHuto (=1,6180339887).

21=21

\ \% L]

Yucna d/TlocnenoBarenbHocTh rOOHAYYM — 3JIEMEHTHI YUCI0BOM nocaeaoBarenbHocTH (0, 1,
1,2,3,5,8,13, 21, 34, 55, 89, 144, 233, 377, 610, 987, ...), B KOTOpOIi MEepBBIC JBA YHCIIA
paBubl 0 1 1, a kaK0€ MOCIEAYIOIIEe YUCIO PABHO CYMME JBYX MPEAbIIyuX yncen. Ha3Banbl
B YECTh Cpe/lHeBEeKOBOro Matemaruka Jleonapao [uzanckoro (OPuboHauum).

[TpencraBuB uncna GuboHaU4YM B BUIE KBAIPATOB CO CTOPOHAMH COOTBETCTBYIOIIETO pa3Mepa,
nosryuutcs 3o0Tas cnupaib uiu Crupans @uboHauyn.
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Omnpoc o 30710TOM ceyeHUH:

Bbu1 cocTaBien onpoc, Ha OCHOBE KOTOPOTO MPOUCXOAMIIA UCCIIeA0BaTeNbCKas pabora. Ooiee
KOJIMYECTBO OMPOIICHHBIX COCTaBIIO 114 YenoBek: U3 HUX — 32 B3POCIBIX (POIUTEIH U
yuautens) u 82 moapoctka (yuammmecs 10—11 xaccos).

[To pesynbraram ompoca ObLIO BEIBEACHO, YTO IOCTATOYHO MAJIO JIFOJICH 3HAIOT O
CYIIECTBOBAHUHU 30JI0TOTO ce4eHHsI, Bcero ik 67% (76 mronei).
1. 3Haere, uTo Takoe "3o0m0TO€E ceuenue"?

1. Do you know about
“Golden Ratio”?

OJIHaKO TC JIFOJAU, KOTOPBIC 3HAIOT O HCM OTBCTUJIM, UTO HallC BCCTO 3010TOC cCeUEHUE MOKHO
BCTPETUTD B apXUTCKTYPE, ’KUBOIINCHU U MATEMATUKE, IIPHUPOAC.

2. I'1e MOXXHO BCTPETHUTH 30JI0TOE ceueHue?

2. Where can you find the golden
ratio?

= Don't know

m Music

m Mathematics

= Everywhere

= Painting

= Architecture
Nature

PaccMoTpuM gaHHbBIE KaTErOpHUH:

I. Apxurexkrypa — 14%
VYka3bIBast apXUTEKTypy Kak chepy, rie qaie BCEro MOKHO BCTPETHTH 30JI0TOE CEUEHUE, JTH0TU
ccputanuck Ha ctpoenus Jpesueit ['pennn (ITapdenon) u JIpesaero Erunra (ITupamusr).

. ITapdenon - rmaBHblif Xpam B AduHax, nocTpoeHHsli B V Beke 10 HD. Mectom

HOKJIOHEHUS IPEBHErPEeUYeCKOil OOrMHe MyIpPOCTH U BOEHHOU cTpaTeruu AduHe; maMaTHUK
AQHTUYHOH KYJIBTYpbl, @pXUTEKTYPHbII CUMBOJI TAPMOHUU U KPACOTBHI.
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[Mapdenon B ApuHax MMeeT uaearbHbINA «30J0TOWY MPSIMOYTOJIBHHUK C TPOTIOPLIUSIMHU CTOPOH
paBHbIM 1,618 mamHa — K MIMpUHE U BBICOTA KOJIOH — K 001Iel BhIicoTe 3aaHus. OTHOIIICHHE
BBICOTHI KOJIOHH CO CT€PE00AaTOM U BBICOTHI KOJIOH PaBHO OTHOIIEHUIO ()POHTOHA —
aHTa0JIEeMEHTa, PAaBHO OTHOILIEHHUIO BBICOTHI KOJIOHH €O cTepeo0aToM U (PPOHTOHOM, PaBHO
OTHOIIEHHIO YacTel ppoHTOHA. MI3Mepenus mpoBoauiuch B (hyTax. Bce oTHOMEHHS paBHBI
yuciay @, To ecTb 30J0TOMY CEUEHUIO.

. Erunerckue nupaMuibl — KaMEHHBIE COOPYKEHMS, UCIOJIb3YEMbIE APEBHUMU LAPSIMU
KAK yCBINAJIbHULBI, XpaMbl U Ka3HOXPAHWIHILA.

[Mupamuaa Xeorca (Xydy) — KpynmHEHIIas u3 eruneTcKuX MUpaMul, €IHHCTBEHHOE
COXPaHMBILIEECS 0 HAIIKUX BPEMEH 4yJ0 U3 «CeMHu 4yJec cBeTay.
CooTHoIIIeHNE BBICOTHI K ITOJIOBHHE TIEpUMETpa OCHOBaHUS JatoT uuciio 1,618.
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Il. 2Kusonucey — 14%

JlanHast KaTeropus YUCICHHO COBIMAAACT C MPEABIYIIEH, i STUHCTBEHHOE, YTO OBLIO YKa3aHO —
kaptuHa Jleonapao na Bunuu «Jlxoxkonga» wim «Mona JIuzay»

Paccrostame ot moabopoaka 10 Hoca — 1/3 1uHbBI Bcero
JIMIIA, OT JIMHUK BOJIOC /10 OpoBeid — 1/3 aimuHbl Jinia, ot
KOHYHKA HOca A0 mwuum Ainpopel — 1/3 nuna. Takxe
MO>KHO TIOBECTH 30JIO0TYIO CIIHPANh U enié pa3
yOeIUTHCS B CYIICCTBOBAHUH 30JI0TOTO CEUCHUS Ha
KapTUHKE.

1. Matematuka — 11%
. ®opmyna bune

" — (—p)™" 1++/5

E, = NG Q= »

®opmyIa, ¢ MOMOIIBI KOTOPOW, HECMOTPSI Ha MPUCYTCTBUE UPPALIMOHATBHOTO yKncia duaus,
dbopmyna 1a€T 1enpie yncaa. ITH YUCiia COOTBETCTBYIOT MOCe0BaTeIbHOCTH DuboHayyw,
CJI€I0BATENIbHO U CaMOMYy 30JIOTOMY CEYEHHUIO.

e JleneHue oTpeska TakK, YTOOBI

JUIMHA OOJIBIIEN €T0 YacTH c

OTHOCHJIACh K JJIMHE BCETO - o

OTpE3Ka, KaK JJIMHA MEHBIIEN €ro -l i

4acTH K OOJIBIIEH ) i
a b
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V. Ilpupona —11%
e Pakymka
PakoBuHa HayTHITyca — caMblif paclipOCTPaHEHbI MPUMEP 30JI0TOI0 CEUEHUs B IPUPO/IE.

Ceiiuac ObLTH PACCMOTPEHBI CaMble PACIIPOCTPAHEHHBIE IPUMEPHI B CAMBIX PACIIPOCTPAHEHHBIX
00JacTsX, CB3aHHBIX C 30JI0ThIM C€YeHHEM. Ternepb BOZHUKAET BOIIPOC: MOIYYAETCsl, YTO
30J10TO€ ceYeHHe MOKHO TOJIBKO YBHUJIETh U MOMIYIIATh, a KaK K€ JPyrue OpraHbl 4YyBCTB
yenoBeka? Hanpumep, ciyx... Tak BO3HUKIIA HI€d PACCMOTPETh JaHHOE SIBJICHUE B MY3bIKE, 1€
MO>KHO TOJIBKO IMPOYYBCTBOBATH BCE Yepe3 ce0sl TOIBKO C MOMOIIBIO YIIEH.
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Yro Takoe My3bIKka?

~My3viKa - eapmoHuuecKoe YynopsaooueHue 36yK08.~

Heo6xoanMo paccMOTpeTh HECKOJIBKO JKaHPOB MY3bIKH, YTOOBI 0Ka3aTh CYIIECTBOBAHHE
30J10TOr0 ceueHusl, Kak HEKOEero 3aKOHa MY3bIKH, HE TOJIKO B KaKOM-TO OJJHON YacTH, a B LIEJIOM
BO BCEM BH/JIE UCKYCCTBa, a TAKXKE TO, YTO HE3aBUCUMO OT BO3pPACTa YEJIOBEKA B MY3bIKE MOYKHO
BCerja ero Haiitu. J1jisg 3Toro JuiercTaM u B3pOCiabIM (YUUTENIAM U POAUTENSAIM) ObLI 3a1aH
BOIIPOC: KAaKyI0 MYy3bIKY Yallle BCEro ciyuaere?

3. Your favourite genres?

m Classical
m Pop

= Rock

w m Jazz
Techno, Indie, Chanson
Rap

I[To pe3ynbrataM omnpoca ObLIO BHIBEJACHO TPU OCHOBHBIX M CaMbIX IMOMYJIIPHBIX JKaHpa: IMOI —
30%, pok 25% u kmaccuueckast my3bika 15%.

CpaBHeHI/Ie OTUX KAaHPOB XOTCJIOCh OBl HAYaTh C MEHEE MOMMyJIIPpHOTO, 4 UMCHHO C KIIACCUKH.

I. Knaccuueckass My3bika

Knaccuueckast Mmy3pika — 00pa3lloBbIe My3bIKaTbHBIE IPOU3BEICHUS, 30JI0TON (HOHT MUPOBOIL
MY3BbIKQIBHON KYJIBTYPHI.

OTBeyast Ha BOIPOC O KaHpax, TN HEPEAKO MOSICHSIIA CBOM OTBETHl MIMEHAMU M3BECTHBIX
kommo3uTop. Beero Obuto Ha3Bano 6: [lonew, ['muaka, bax, berxosen, ["aiinn u Momapr.

[ITorren 1 bax camble pacnpoCTpaHEHHBIE U3 HUX.

Classical

m Shopin

m Glinka

m Bach

m Mozart
Haydn
Beethoven

Paccmotpum 3omotoe ceuenue B aTione Opunepuka Illonena, a Takke B MpoOnU3BEACHUN
HNoranna Cebacthsina baxa «Xpomaruueckas danraszus u hyra pe MUHODY.
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Ta6muna JI. JI. CabaneeBa k strony . lonena Op.10 Nell

Kak Mb1 MOkeM 3amMeTuTh 1o Tadnmie Jleonua JIeonn10BuY, B JAHHOM 3TIOI€ HaxousaTcs 324
pa3IMYHBIX 30JI0THIX ceueHus. Hinke mpencraBieH pa3oop OJJHO U3 HUX.

Ob6mee Bpemst urpsl mpousBeaenus coctasisieT 4 muayTsl 00 cexynn mim 240 cexyH.
[TpousBeneHne ycIoBHO MOKHO pa3/ieuTh Ha 3 yacTu: 1 1 3 BO MHOTOM HJICHTUYHBI
(TTOBTOpEHNE HOT, IBI)KEHUE IIJIABHO), 2 OTIIMYaeTCst (HAMHOTO ObICTpee U arpeccuBHee). Bpems
npourpeiBaHus yacteit TakoBo: 1 — 80 cexynn, 2 — 65 cexyna, 3 — 95 cekyHI.

[Tonp3ysick paBEHCTBOM OTHOIIEHHI YaCTH K IIETIOMY U O0CHM YacTsM MEXIY, TOIydaeM:
160 — oOmrast MpoIOJKUTEILHOCTD UTPHI 2 U 3 YacTh

95 — Bpems 3 wactu

65 — Bpems 2 yacTH

160/95=1,68,

3Ha4yeHre OYeHb OJIM3KO K ICTUHHOMY 3HAYEHHUIO 30JI0TOr0 CEYEHM s, 3HAUUT OHO €CTh.

2. bax

PaccMmoTpuM 13 1ByX npou3BeIeHUi ToNbKO nepBoe — DaHTa3uio.

Xpomatuueckas aHTasus HanrcaHa B pasmepe 4/4, umeer 79 takToB, T0 ecTh 79 ¢ 4 = 316
yeTBepTHHIX joell. [Tycts uncno 316 = A

daHTa3us COCTOUT U3 2 OTIIMYHBIX MO XapakTepy yacTeil. Mexay HUMH CTOUT pa3JeuTelb —
naysa. 1 yacTh 3akaHUMBaeTCs Ha 2-if yerBepTH 49-T0 TakTa, Ha KOTOPOI CTOUT 3HAK (epMaThl
(yanuHeHue 3ByKa), ¥ 3aTeM — naysa. MHade roBops, 1 9acTh GpakTHUECKH 3aKaHUIMBaETCS Ha 3-1
yetBepTH 49-r0 TakTa, T0o ecTh Ha 195-ii (48 * 4 + 3) uerBeptu (2l = 195). Ha 2 wacTh ocraéres
121 yerBepth (82 = A —al = 316 — 195 = 121).

160
o = 1,68Tokaxem, uro Xpomarndeckas (panrasus paszueneHa Ha 1 1 2 4acTu B 30J10TOH
IPOTIOPIUH:

3Ha4yeHue OYeHb OJIM3KO K ICTUHHOMY 3HAYEHHIO 30JI0TOr0 CEYEHHUs], I0ITOMY OHO
IIPUCYTCTBYET 3/ECH.

JlaBaiiTe nokaxkeM, yTo XpomaTtudeckas (haHTa3usl JIEIUTCS Ha EPBYIO U BTOPYIO YacTU B
30JI0TOM MTPOTIOPIUU: 316 195

195 + 121 = 316. 195 ~ 191’ =162

Bu1600: B x1accuueckoil My3bIKe IPUCYTCTBYET 30JI0TOE CEUEHHUE.
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Il. Pox my3bika

Bropoii sxaHp mo nomynspHocTH — pok. Ero otmerunu 17,9% omporeHHbIX

Pox —oHO M3 HanpaBJICHU MOIYJIAPHON MY3BIKH C XapaKTEPHBIMU PUTMHUYECKUMU
OILYLICHUSMH.

Taxoke yyacTHUKH OIlpoca yKa3zaiu CBOMX JIoObIX neBLoB. Ha nepBoM mecte — rpynmna Kuno, Ha
BTOpOM — rpynma Queen. Pazdepém camble monyssipHbIe IECHU ATHUX JBYX poK-rpynn 20 Beka.
1. Kuno «I'pynma kpoBu»

Rock
m Kino
Queen
Other 3%

159_215
74 7
233_146
159 '

B »T0i1 ecHe A pelniia npoaHaau3upoBaTh IECHIO, Pa3/Ie/IMB Ha JIBE YAaCTH: 0 KyJIbMUHALUU U
[10CJIe, OUPAsACh Ha CMBICJIIOBYIO U OJHOBPEMEHHO MEJIOIUYECKYIO HArpy3Ky. Obmee Bpems
npourpeiBanus — 233 cekyHabl, 1 gacTh — 159 cexynn, BTOpas — 74 cekyHbI.

DT0 3HaYEHHE JANICKO OT 3HAYCHUsI 30510TOro ceuenus (1,618). [TonpoOyem mprUMEHHUTH APYTOi
METOJI HaX0XKJICHHSI 30JI0TOT0 ceueHust. B 3TOT pa3 omopa Oyner He Ha Bpems, a Ha
KYJIbMUHAIIMIO [TECHH, YYUTHIBAsi KOJIMYECTBO HOT.

KommuecTBo HOT B 11epBOM 4acTH:

g EM o JOpenepryapr U epprii - 158. anee nuer

— === EE KyJIbMUHAIHS 1 HAYHMHACTCS BTOpast

’ £ 4acTh, JJIUHHOU B 85 HOT.

' = OTHOIIEHUE TIEPBON YaCTH KO BTOPOM:

38E34-Ha-A Nbib Ha Ca-no-rax— Mar-ko-e kpec-no 158
Bm Em —=1,85
f T — 7 ——r 85 ’

OTHOIIIEHUE BCETO K OOJIBIIEH YaCTH:

158 + 85
——F— =154
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Ha stot pa3 3HA4YCHUA TaKC HC COBIIAAACT C HCTHHHOﬁ, MO3TOMY JAHHOC MMPOU3BCACHUC HC
MoAXOJUT K BUAY 30JI0OTOTO CCUCHUC.
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2. Queen “The show must go on”

Teneps paccMOTpUM BCEMH M3BECTHYIO mecHo “The show must go on” OpuraHckoit rpymis
Queen. B 3Toii IEHCHE s BOCIIOIB30BANIACH MPEIBLIYIIMMHI METOJAMH ONPEACICHHS 30JI0TOT0
CCUCHUS, OITUPAACH Ha BPEMS IICCHH, a4 TAKKC Ha KOJIMYCCTBO IMPOUTPbIBACMBIX HOT.

1 kyruter coctouT U3 78 HOT, a npunes u3 44. O0wee konmuecTBo — 122. 122/78=1,56.
BeiBeieHHOE 3HAUCHUE TTOJIHOCTBIO HE COOTBETCTBYET C 30JIOTBIM CEUYCHUEM, OJJHAKO JIOBOJILHO

6sm3k0. 3070TO0E ceyeHue papHo 1,618. [lecHs He Obla MOTHOCTHIO MTOCTPOSHA MO MPHUHIIHITY
30JI0TOT'O CEUCHHSI, HO B HEH MPOCIICKUBACTCS TEHACHLUS 30JI0TOH (DOPMBI.
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Bv1600: B pok My3bIK€ B OCHOBHOM OTCYTCTBYET 30JI0TO€ CEYCHHE, OJTHAKO MTPUOIU3UTEIHHBIC
3HAYEHUS BCE )K€ MOYKHO BCTPETHUTD.
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I1l. Ilon my3bika

[Tomm — camas momyJsipHast My3bIKa, KOTOPOW XapaKTePHBI IPOCTHIC U JIETKUE JJIsT BOCTIPUSATHUS
MEJIOIMH. 3a 3TO )KaHpP MPOorojaocoBajio donpiie Beero (20.3%).

B nanHoii kareropuu st Oyay uckaTh 30510Thle ceueHus B iecHsAX Jlenu ['aru u {umer bunana,
TaK KaK MIMEHHO 3TH TIEBIIbI OBUIM CaMbIMK JTFOOUMBIMHU cpenu onpoiieHHbIX (7.7% u 6.4%). O6a

HCIIOJIHUTEIIA ABJIAIOTCA COBPEMCHHBIMMU.

1. Jlenu I'ara “Bloody Mary”

29—153
19 7
8—165
29

Bocrmonb3yeMcest y:ke U3BECTHBIME METOaMHU OTIPEICIICHUS 30J10TOT0 ceueHusl. CpaBHUM KYILIET
u npuneB. Kymier nmutcs 29 cekynn, npunes — 19. Beero 48 cexyH.

C 30710TBIM CEUEHHEM COBIIAJIO TOJILKO OJIHO U3 ABYX. HOSTOMy MOKHO CKa3aTb, 4YTO 30J10TOC
CCUCHUC MMPHUCYTCTBYECT, HO OHO MMOJHOCTBIO HC MMOAYMUHACTCA NCTUHHOMY CTPOCHUIO.

2. Juma bunan «Tsl HEe MOst Tapay

PaccMoTpuM mecHI0 0THOTO M3 CaMOT'0 M3BECTHBIX PYyCCKUX oM 3Be3/1. [lepBbiM criocobom
NPOBEPKH HAIWYHS 30JI0TOT0 CEYCHHS OyAET 10 KOJIMYECTBY HOT B IiecHe. B mepBoM kymiete 16
aKkopzoB, B purnese — 8. Beero 24 akkoppaa. [1o yxe n3BecTHO# hopme 30710TOTO CEYESHUS
24/16 = 1,5; 16/8 = 2. IonyueHHbIC 3HAYCHUSI HE COOTBETCTBYIOT 30J10TOMY cedeHuto (1,6).
Bropoii cioco0 pacnio3HaBanus - Bpemsi. KonnuecTBo MUHYT B IepBOM 4acTH (My»KCKOM) eCHH
paBusiercs 1,05, manee HacTymaeT KeHCKasi 4acTh MECHH, KOTOpast mpoaoinkaercs 1o 2,00 MuHyT,
U B KoHIIe oOmast yacte — 0,42 munyThl. OO111€€ BpeMs niecHu — 2,42 MUHYTHI.

Jist onipeiesieHust 30JI0TOTO CEYEHUSI BO3BMEM MYKCKYIO U )KEHCKYIO TTApTHH, UCKITIOUNB
npourpeimu: 0,55 — sxenckas, 1,05 — myxckas. Obmree Bpems — 1,6.

L6 _ 1,52
1,05
L05 _ 1,99
0,55 '

B 57011 1IecHe HET 30JI0TOrO CEUEHUS.
Bw1600: B COBpeMEHHOM MO MY3bIKE HET 30J0TOr0 CEYEHUS
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3aKJaoueHue

B xo71¢ paboThI aHAM3UPOBAIKCH CIICAYIONINE MAPAMETPBI: 30JI0TOE CEYCHHE U €T
NPUCYTCTBUE B Pa3HBIX c(hepax KU3HU, My3bIKa, @ TAKIKE COUCTAHUE MY3BIKU U 30JI0TOTO
CCUCHMS.

HauGosblee KOJIMYECTBO MY3bIKAIbHBIX IPOU3BEICHUN, B KOTOPBIX MPUCYTCTBYET 30JI0TOE
CEUEHUE, OTHOCUTCS K KAACCUYECKOMY CTUIIO MY3bIKH.

PesynbTaThl pok-xaHpa Bee ellle HHOTja NPUOJIMKAKTCH K MICTUHHOMY 3HAYEHUIO, HO BCE eIIe
HE TOYHBI.

B non my3bike ObUT0 MEHbBIIIE BCETO COBMAICHHM, XOTS CEHYac OHA — CAMBbIH MOIYJISIPHBIN KaHp.

T'unome3sa Oblna onposepeHyma: He B KaX10M KaHPE MY3bIKM MOXXHO HAlTH 30JI0TOE CEUCHHE.
Jlaxxe eciu 3TO €CTh B OJTHOM MY3BIKaJIbHOM IPOU3BECHNUH, HE (DAKT, UTO APYTOe MPOU3BEIACHUE
TOTO e kaHpa OyJIeT OCTPOEHO MO TOMY K€ MPUHLIHUITY U TaKKe OyAeT BKIIOYaTh 30JI0TYIO
CTpyKTYpy. [loaTOMY My3bIKa HE MOXKET OBITH MPE/ICTaBIICHA B €MHON rpadudeckoit popme.

B kadecTBe mpoaykTa ObLI MPOBEACH MacTep-kiacc: “Haiiin 3010Toe cedeHrne B CBOCH
Tr00MMOl TiecHe”.

Bce uccnenoBanusi, KOTOpbIE s MPOBE, €IIIE pa3 MOATBEPIUIUCH HA TPAKTHKE.

Mos yuutensauna Natalia monpocuna npoananusuposats necHio "Raven” - The project of Alan
Parsons, onnoknaccaunsl Alina and Anastasia - "How do you like it" - Eva u "Who is she™ - |
am a monster, u most cectpa Maria - "Dance of the Sugar Plum fairy™ - P.I. Tchaikovsky.

Ta6JII/IHa 10 UTOraM MacCTep-Kjacca:

Natalia (rock) +— https://ru.hitmotop.com/song/48074280
Alina (pop) -+ https://ru.hitmotop.com/song/67362715
Anastasia (pop) —— https://ru.hitmotop.com/song/70413841
Maria (classical) ++ https://ru.hitmotop.com/song/48695110

B nponomkenun macrep-kiacca s TaKXKe IpoBeEpuUIa, CyIIECTBYET JIU 30JI0TOE CEYEHUE B APYTUX
JKaHpax My3bIKU. Pe3ybTaThl mpecTaBiieHbl B Ta0HIIE

3o70T0€
Kanp CcbLIKa Ha NEeCHIO
ceyeHune

ka3 (Scott Joplin — “The Entertainer”) St https://ru.hitmotop.com/song/48323639

Texno (Dopamine — “Hardwell”) - https://ru.hitmotop.com/song/74236704

Pan (Coolio — “Gangsta's Paradise™) - https://ru.hitmotop.com/song/47978745
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Bo-nepBbIX, HAIMYUE 30J0TOrO CEUYEHUS CBA3AHO C BOCIIPUATHEM CaAMOM MY3BIKH JIOJbMU
pas3HbIxX 3m0x. Celfyac My3bIKa Yalie BCEro sBISETCS (POHOM /IS Uero-To Apyroro, Hampumep, BO
BpeMs O’KUIaHUS 3BOHKA UJIM BO BPEMS BBIIOJHEHUS (DU3NYECKUX yIpaxkHeHUH. Panpiie
My3bIKa CUNTAIaCh MAaTEMAaTUYECKON HAYKOM, €i yIesiock ropasio 6ospiie BHUMaHus. OHa
6bu1a foMuHMpYIowei. Eciu Obl urpana My3bika, TO HHYEro Apyroro He MOIJIo Obl IPOU30MTH,
KpOME MOJIUTBBI UJIM TAHLEB. Y YEHBIC JOKA3aJIH, YTO MY3bIKa, IIOCTPOCHHA 110 3aKOHaM
30JI0TOTO CEYeHHUs, 00J1afiaeT CBOMCTBAMHU JICUCHMS], @ TAK)KE PA3BUTHUS YEIOBEUYECKOT0 MO3ra.
OnHUM U3 CaMBIX U3BECTHBIX pUMepoB siBisieTcst Ppenepuk LloneH, ppaHKO-TIOIBCKHUI
KoMIto3uTOop M muaHucT 19 Beka. OH nonroe Bpems 00Jie TyOepKyJIe30M, TOr1a 3Ta 00JIe3Hb
CUMTaNIach HeM3neunMoi, Ho [1loreH cMor POKUTH ¢ HEH TOCTATOYHO JOJTYIO )KU3Hb, 39 JIeT.
B To Bpems nekapcTB He ObUIO, HO My3bIKa [IOMOTajla My3bIKaHTY B 00pb0e ¢ 60JI€3HbIO: KOTia
OH WUIpajl Ha MIMAHUHO WJIU CIIyIlaj] UTPY Ha KIACCUYECKUX MY3bIKaJIbHBIX MHCTPYMEHTAX, €r0
Kallelb yCIIOKauBajcs, a 001ee CaMOYyBCTBUE YIIy4IIaloCh.

Bo-BTOpHIX, celiuac My3bIka CKOpee pa3BieKkaTelbHas, yeM nHdopmartuBHasd. Harpyska uaer Ha
roJI0C, Ha BOKAJIBHYIO MAPTHIO, HATPUMEP, KaK B MOM-MYy3bIKE, KOTOPYIO CITyIIaeT OOJBITHHCTBO
mozel. B knaccuueckoil My3bIKe aKIEHT JEIAeTCs Ha My3bIKaJIbHOM UHCTPYMEHTE, U TAKXKE
MCIIOJIB3YETCsl OONBIINI rana3oH HOT, YeEM B MOM-MY3bIKe. B Kilaccuueckoi My3bike 00a
COOTHOUIEHUSI COOTBETCTBYIOT 3HAUEHHUSAM 30JI0TOr0 ceueHus. UTo KkacaeTrcsi poK-My3bIKH, TO B
ATOM KaHpPE aKIEHT JIEJAaeTC KaK Ha BOKaJle, TAK U HA HHCTPYMEHTaJIbHbIX napTuax. [loaTromy B
3TOM KaHPE, COTJIACHO 30JI0TOMY CEYEHUIO, MOAXOJUT TOJbKO OJHO U3 JIBYX.
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