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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

Subjects 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, | 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).
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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.

e 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.

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




I1. 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.

1. Mathematics — 11%
e Binet's Formula

" — ()" 1+ /5

E, = NG Qp = -

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 L y N
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
m 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".
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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 part 2 (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 1,46 159 2,15
159 Y 74 ’
This value is far from the value of the golden — o
. . nina U
ratio (1.618). Let's try to apply another method by E7 [,vy il un oy 0K
of finding the golden ratio. This time the D :_,; = ;_;_,—”., ,’j. = '.‘t‘;".' ===
reliance will not be on time, but on the climax W i e
of the song, given the number of notes. The e
% BE3A; i hi‘: i ; ? i i fi f rli

number of notes in the first part: the first one is "
158. Then comes the climax and the second part = =1 ——

i A A S T
begins, 85 notes long.

The relation of the first part to the second:

158
5 o
The ratio of everything to most:
158 4+ 85
I

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.
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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.

L0 152, 195 199
1,05 T 055

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.l. 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

https://ru.hitmotop.com/song/47978745

Rap (Coolio — “Gangsta's Paradise™) -
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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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BBenenune

Ilpoekmuasn yenHocmo:

TO, YTO MOXHO YCJbIIIATh, MOXKHO IMPCACTABUTL B BUAC 30JI0TOI'O CCUCHUA, TO €CTh BCA MY3bIKa
B OJJTHOM BHJC

AKmyaioHocmy:

OT0 IMPUBJICHET BHUMAHUC J'IIO)ICI‘/’I n HO6YJII/IT UX YACIATH 0oJIbIIIe BHUMAHMUS MY3BIKC, pa3OBbLCT
HUX KPpUTHUYCCKOC MBIIIJICHUC U 000raTUT UX KU3Hb.

Tunomesa:
30J10TO€ cCeYeHHEe MOKHO BBIJICTHUTH B TIOOOM KaHPE U IMOXE MY3bIKH.

Ilpooykm uccnedosanus.

1. JIBe nexkuuu Ha pa3HbIX A3bIKaX (PYCCKHI M aHIIIMHCKUIL)

2. Macrep-kiacc: Haiiim 300T0€ ceueHre B CBOeH JIFOOMMOI TecHe
3adauu:

1. Cas3aTh 30J70TO€ CEYCHUE C MY3BIKOM

2. Csi3aTbh TO, UYTO OOBIYHO BCTPEYAETCS B APXUTEKTYPE U KUBOIMHUCH (MOXKHO YBUICTH U
MOTPOTraTh) ¢ My3bIKOH (MOKHO TOJIBKO YCJIBIILIATS).

3. Pacckazare 00 UCTOPUH MY3BIKH U OTKPBITHH 30JI0TOTO CEYECHHUS

4. Pa3noXuTh/TpeICTaBUTh MEJIOAUN B MY3bIKE Ha MEJIKHE YaCTUYKH

5. Tlokasatb, uTo MH00ast MeJIOAMS €CTh OJIHA U Ta e rpaduyeckas popma

6. IlpencraBuTh caMmble MOIMYIISIPHBIC JKaHPHI MY3BIKH B BUJIE 30JI0TOTO CEUCHUS

Qovexm uccie008anu:

JKanpb!l My3bIKH

Cybvexkm ucciedoeanus:

1. VYyamuecs 9-11 kiaccos

2. B3spocabie (poauTenu U yauTess)
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51 BeIOpasia TeMy «30JI0TOE CEYeHHE B MOMYJISIPHBIX JKaHPaX MY3BIKW», TIOTOMY YTO MEHS
TPEBOXKWI OJUH BOIIPOC: HEYKEIIU 30JI0TOE CEYEHUE MOKHO TOJIBKO YBHUIETh INIa3aMU U
NOLYNAaTh NajbllaMU, & KaK K€ OCTaJIbHbIE OPTaHbl UyBCTB YEJIOBEKA, HAIPUMED CIYX...?

[Tpodeccop MmammHOCTpOEHUS B Y HUBEpCUTETE J[pIOKa CKa3aj, 4TO 30JI0TOE CEUCHHE — TIPABUIIO
rapMOHHH, pabOTaeT MOTOMY, YTO IJ1a3 CXBATHIBAET €ro ObICTpee, YeM Apyrue nmponopuun. Mue
3aXO0TEJIOCh Y3HATh MOKET JIM MO3T CXBAaTBIBATh ATY K€ MPOIOPLHIO ¢ ToMotbko ymreii? Koraa s
IpoBeJa UCCIEIOBAaHM, KaK 0Ka3aJI0Ch, TeMa HE aKTyaJbHA JUII MOJOAEKH, HO OIUH YUCHBIH
ckazai Tak: «Hamr Mo3r He 3HaeT B 0011eM cilyyae MPUYUHHBIX CBSA3EH MEKIY COOBITHSIMU U
BBIOUPAET ,,30JI0TYIO CEPEANHY MKy HUMH, TO €CTh UMEHHO 30J10TO€ ceueHrue. OH Ha Hero
HACTPOEH U UCHBITHIBAET YAOBOJILCTBHE (TPATUT MUHUMYM SHEPIHH) OT BCTPEUU C HUM -
3aMeTka yyeHoro Otro Ocrepie. cM. xkypHai «Hyneca n npukiarodenus.» Ne 12, 2000.

Tema Moeit uccienoBaTeabCKOU paboThl HE COBCEM aKTyallbHAa B TEOPETUYECKOM IUIaHE, HO 5
camMa OblJIa OYE€Hb 3aMHTEPECOBaHA B ATOM, BEJIb OOJIbIIIAast YACTh MOEH JKM3HU MPOIILIa B MY3bIKE.
bl X04y — IMOKa3aThb JIIOJAM, UTO B CBOUX JIFOOMMBIX MPOU3BCACHUAX PA3HBIX JXKAaHPOB MOXKXHO
HaWTH 30JI0TOE CEYEHHUE. ITO HpI/IBJ'Ie‘IéT X BHUMAHHUE U HO}ITOJ'IKHéT OTHOCHUTBLCA K MY3BIKC
BHUMATEJbHEE, PA30BbET X KPUTUYECKOE MBIIIJICHUE U CENIaeT X KU3Hb HACHIIIICHHEE.

[TpoBens onpoc, ObLIO BBISICHEHO, UTO JIOAX B OCHOBHOM JIakKe HE 3a/lyMbIBAIOTCS O 30JI0TOM
CEYEHHE, MHOTHE JIa)KE HE 3HAIOT O IPUYACTHOCTH €ro K My3bIke. OIHaKO aKTyaJIbHOCTb - TO,
YTO 3aKOHBI (DU3UKM U MaTEMaTHKH BCTPEYAIOTCS HE TOJIBKO B HayKe, KaK TAKOBOM, HO U B
HCKYCCTBE, TAKOM KaK My3bIKe. DTH 3aKOHbBI BCTPEUYAIOTCS B TFIOOUMOI My3bIKE, TPUHOCST
JFO/ISIM yJTOBOJIBCTBUE OT MPOCTYIIMBAHUS, IEIAI0T X )KU3Hb Oosiee rapMoHudHoi. U cioymaror
OHM €€ HE CIIy4alHO, BEJlb HAJIMYME 30JI0TOTO CEYECHHsI B MY3bIKaJIbHOM IPOU3BEACHUH, SIBIISETCS
3aJI0rOM YCII€Xa, NOMYJISIPHOCTH U IPUATHOTO MPOCIYIINBAHNSA. JTO IPUHOCUT yJIOBOJILCTBUE,
HACJIAKICHHUE, U TADMOHHIO.

J51st 3TOr0 HEOOXOIMMO PACCMOTPETH YK€ U3BECTHBIE JIFOJIAM MIPUMEPHI 30JI0TOTO CEUEHUS B
Ipyrux cdepax, HapuMmep, B IPUPoOJIe, ApXUTEKTYPe U KUBOIMHKCH, a TAKXKe y3HATh Hanboiee
MPOCITyIINBaeMbIe KaHPbl My3bIKU. COMOCTaBUTH U3 JIFOOUMBIE TPOU3BEACHHUSI C 30JI0TOM
rapMmonueil. [loaTomy 4 cunTaro, YTo OUEHb BaXKHO paccka3aTh M OOBSICHUTD JIOASIM 30JI0TOE
CEUYEHUE U 30JIOTYIO CEPEIMHY, KOTOPhIE HACTPAUBAIOT YEJIOBEKA HA TAPMOHUIO U MOJIOKUTEIBHO
BIIUSIOT Ha paboOTy MO3Ta.

[IpoxykToM Moero uccineaoBanus OyyT JBe JIEKIMH, TPOBEAEHHBIE OTJIEIBHO Ha JIBYX A3bIKaX:
PYCCKHI1 U aHTTIMHCKUH, a Takke MacTep-kiacc: Haiinu 3o0m0Toe cedenue B cBOEi TI00MMOiA
HIECHE.
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HUctopusi 30,10TOT0 ceueHUst

30110TOE CeYeHne OBUTO M3BECTHO emI€ B ApeBHOCTH. [lepBhle ymoMUHaHUS 0 HEM MOKHO HalTH
B «Hauanax» Esknuna (3 Beke 1o HD). Muorue Benukue yuensie (Jleonapao ®ubonaquwu,
Jleonapno na Bunun u Morann Kemiep) npITaauck U3y4uTh CEKPET 30J10TOTO cedeHust. OqHaKo
TepMuH "30510TOE ceueHre" ObLT BBEICH UTALIHCKUM YUYCHBIM U XY0)KHHKOM JleoHapao na
Bunauu B xoHi1te 15 Beka.

30/10TOC CeUCHHUE JACIINTCA HAa IBA BUJA:

1. JnaronaiabHOE
2. CrupaneBugHoe

30J10TOE ceUYeHHUE (IMaroHATbHOE) — JIEJICHUE OTPE3Ka Ha JIBE YaCTH, YTOOBI OOJIBIIIAs €T0 YacTh
ABJIIETCS CPEJHUM I'€OMETPUUECKUM BCETO OTPE3Ka U MEHbILIEH ero yactu u ~1,6180339887

I F

30J10TO€ ceueHue (COMPaTIeBUIHOE) WIIH 30J10Tasi CHUpPaJib — CIHUPajlb, YBEJIMUEHUE 1Iara
KOTOpPOM BCETJia paBHOMEPHO M COOTBETCTBYET 30J10TOMY cedeHuto (=1,6180339887).

b

Yucna ®/IlocnenoBaTenbHocTh PUOOHAYYM — 3JIEMEHTHI YHCI0BOM mocaeaoBatenbHocTH (0, 1,
1,2,3,5,8,13, 21, 34, 55, 89, 144, 233, 377, 610, 987, ...), B KOTOpOIi IIepBHIC JABA YUCITA
paBubl O 1 1, a KaXk10€ TTOCIIETYIONIEE YHCIIO PABHO CYMMeE JIBYX MPEabIyIuX uyncesa. HazBaHbl
B YECTh CpeIHEeBEKOBOTro Matemarnka Jleonapso [1uzanckoro (Pubonauun).

[IpencraBuB unciaa @uOOHAYYHM B BUJIE KBaJIPATOB CO CTOPOHAMHM COOTBETCTBYIOIIETO pa3Mepa,
nosryguTcst 3os0T1ast ciirpains win Criupans Gubonaqyun.
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Omnpoc 0 30/10TOM ceyeHUM:

B cocTaBiieH onpoc, Ha OCHOBE KOTOPOT'O MTPOUCXOIHIIA UCCIIeIoBaTeIbcKas paboTa. Ob6miee
KOJIMYECTBO OIPOIICHHBIX cocTaBIiIO 114 genoBek: u3 HUX — 32 B3POCIBIX (POIUTENH U
yuurens) u 82 noapoctka (yuammecs 10—11 kmaccos).

[To pesynbratam ompoca ObLIO BEIBEJICHO, YTO JIOCTATOYHO MAJIO JIFOJICH 3HAIOT O
CYIIIECTBOBAHHUHU 30JI0TOTO ceveHust, Bcero ymiib 67% (76 nroaeit).
1. 3naere, uTo Takoe "3o0moToe ceuenue"?

1. Do you know about
“Golden Ratio”?

OI{HaKO TC JIIOAU, KOTOPBIC 3HAIOT O HEM OTBCTUIIM, UTO Yalle BCETO 30510TOE CEYECHHE MOKHO
BCTPCTUTDL B aPXUTCKTYPC, )KUBOIIMCHU U MATCMATHUKEC, ITPHUPOIC.

2. Fue MOXHO BCTPETUTH 30JI0TOC ceucHue?

2. Where can you find the golden
ratio?

m Don't know

m Music

m Mathematics
= Everywhere

m Painting

m Architecture
Nature
8%
D

PaccMoTpuM naHHbBIE KaTErOpHUU:

I. Apxutexkrypa — 14%
Yka3bIBast apXUTEKTypy Kak cepy, r/ie yaiie BCero MOKHO BCTPETHTh 30JI0TOE CEUEHUE, JTFOII
cceutanuck Ha ctpoenus [pesueii ['pennn (ITapdenon) u Ipesnero Erunra (ITupamusr).

. [Tapdenon - rmaBHelii Xpam B AduHax, mocTpoeHHsI! B V Beke 10 HD. Mectom

HOKJIOHEHUS IPeBHETPEUYECKON OOTMHE MYIPOCTH U BOGHHOW cTpaTerun AduHe; maMaTHUK
AQHTUYHOU KYJIBTYPBI, aDXUTEKTYPHBIM CUMBOJI TADMOHHMH M KPACOTHI.
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[Tapdenon B AuHax nMeeT uaeaabHbIH «30J0TOW» MPSIMOYTOJIBHUK C MPOMOPIHUSIMHU CTOPOH
paBHbIM 1,618 amuHa — K mMpHUHE U BHICOTA KOJIOH — K 00111 BbIcoTe 31aHusl. OTHOIIeHNE
BBICOTHI KOJIOHH CO CTEPe00aTOM U BBICOTHI KOJIOH PaBHO OTHOILIEHHUIO (PPOHTOHA —
aHTa0JIEeMEHTa, PaBHO OTHOILIEHHUIO BHICOTHI KOJIOHH CO cTepe00aToM U ()POHTOHOM, PAaBHO
OTHOIIIEHHUIO YacTel ppoHTOHA. 3MepeHuss mpoBoawiIncCh B ¢pyTax. Bce oTHOIIEHUS paBHBI
ymcity @, To ecTh 30J10TOMY CEUEHHUIO.

o Erunerckue nupamuibl — KaMEHHbIE COOPYKEHHUSI, UCIIOIB3YEMbIE JPEBHUMHU LAPSIMHU
KaK yCBHINAJbHULIBI, XpaMbl U Ka3HOXPAHWIUIIA.

[Mupamuga Xeornca (Xydy) — KpynHeHIIas u3 eruneTcKux MupamMmul, €IMHCTBEHHOE
COXPaHMBILIEECS J0 HAIKUX BPEMEH 4y0 u3 «CeMu dyziec cBeTay.
CooTHoIIeHHE BBICOTHI K ITOJIOBHHE TIEpUMETpa OCHOBAHUS JaroT ymcio 1,618.
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Il. XKusonuces — 14%

JlanHas KaTeropusi YMCICHHO COBNAAACT C MPEAbIAYIICH, U €TUHCTBEHHOE, YTO OBLIO YKa3aHO —
kaptuHa Jleonapno na Bunuu «Jlxokonaa» wimu « MoHna JInza»

Paccrostare ot mogoopoaka a0 Hoca — 1/3 miMHbI Beero
JIMIIA, OT JIMHUK BOJIOC 710 OpoBeii — 1/3 aimuHbI Jinia, ot
KOHYMKA HOca Ao mwuun Anpopell — 1/3 numa. Taxxe
MOJKHO TIOBECTH 30JIOTYIO CITHPAJIb U eII¢ pa3
yOeIUTHCS B CYIIECTBOBAHMH 30JIOTOTO CEUCHUS Ha
KapTHHKE.

1. Matematuka — 11%
. ®opmyna bune

" — ()" 1+ /5

E, = NG QP = -

®dopmyIa, ¢ MOMOIIBIO KOTOPOH, HECMOTPSI Ha MPUCYTCTBUE UPPALIMOHATILHOTO uKciia Ouaus,
dbopmyna gaét nenple ynuciaa. DT YUcia COOTBETCTBYIOT MoclieoBareabHoCcTH PrboHauywy,
CJIEJIOBATENILHO U caMOMY 30JI0TOMY CEUEHHIO.

e JleneHue oTpe3ka Tak, 4TOOBI

JUTMHA OOJIBIIIEH €ro 4acTH Fo)
OTHOCHWJIACh K JIHHE BCETO - A “
OTpe3Ka, KaK JIJTMHA MEHBIICH ero :\ i j
4acTH K OOJIbIIIEH 3.5 v

a b
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V. ITpupona —11%
e Pakymka
PakoBrHa HayTHIyCca — camblil PaCIIPOCTPAHEHBbI IIPUMEP 30JI0TOIO CEUYEHHUS B IIPUPOJIE.

Ceiiuac ObUIM PACCMOTPEHBI CaMble PaCIIPOCTPaHEHHBIE TPUMEPHI B CAMBIX PACIIPOCTPAHEHHBIX
00JacTsIX, CBA3aHHBIX C 30JIOTHIM C€YEHHEM. Ternepb BOZHUKAET BOIPOC: MOIYHYAETCsl, YTO
30J10TO€ ceyeHre MOKHO TOJIBKO YBHUJIETh U MOIIYIaTh, a KaK K€ APyTue OpraHbl 4YyBCTB
yenoBeka? Hanpumep, ciyX... Tak BO3HUKIIA UI€d paCCMOTPETh JaHHOE SIBJICHUE B MY3bIKE, TJ1€
MO>KHO TOJIBKO ITPOYYBCTBOBATH BCE Yepe3 ce0s TOIBKO C MOMOIIBIO yIISH.
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Yro Takoe My3bIKa?

~My3bika - eapmonuueckoe ynopsaoouenue 38yK08.~

Heo0xoauMo paccMOTpeTh HECKOIBKO KaHPOB MY3BIKH, YTOOBI JJ0KA3aTh CYIIIECTBOBAHHE
30J10TOr0 ceueHusl, Kak HEKOETo 3aKOHa MY3bIKH, HE TOJIBKO B KaKOM-TO OJJHOW YacTH, a B LIEJIOM
BO BCEM BH/JIE UCKYCCTBA, a TAKXKE TO, YTO HE3aBUCUMO OT BO3PACTa YEJIOBEKA B MY3bIKE MOYKHO
BCer/a ero Hailtu. JJjisg 3Toro JuiencTaM u B3pOoCibiM (YUUTENSIM U POJUTENSIM) ObUT 3a/1aH
BOIIPOC: KaKyI0 My3bIKY Yallle BCEro ciyniaere?

3. Your favourite genres?

m Classical

m Pop

= Rock

= Jazz

» Techno, Indie, Chanson

Rap

[o pe3yabTaram onpoca ObUIO BBIBEJCHO TPH OCHOBHBIX M CAMbIX MOIYJISIPHBIX )KaHPA: MOI —
30%, pok 25% u kmaccudeckast my3bika 15%.

CpaBHeHUE 3TUX JKaHPOB XOTEIOCh OBl HAYaTh C MEHEE MOMYJISIPHOTO, @ IMEHHO C KJIACCUKH.

|. Kmaccudyeckasa My3blka

Knaccuueckas My3bika — 00pa3lOBbIC MYy3bIKaJIbHBIC IPOU3BEICHHUS, 30JI0TOM (POHI MUPOBOM
MY3bIKaJIbHOW KYJIBTYPHI.

OTtBeyasi Ha BOMPOC O KaHpax, JIFOJAU HEPEJKO MOSCHSIN CBOU OTBEThl UMEHAMH M3BECTHBIX

kommo3uTop. Beero Obuto Ha3Bano 6: [lomew, I'munaka, bax, berxosew, ["aliqa u Momaprt.

[Ilonen u bax cambie pacnpoCTpaHEHHBIE U3 HUX.

Classical

Paccmorpum 3omotoe ceuenue B 3Troae Opunepuka lloneHa, a Takke B MPOU3BEICHUH
Noranna CebacthsiHa baxa «Xpomaruueckas (anTazus u ¢pyra pe MUHODY.

= Shopin

m Glinka

= Bach

m Mozart
Haydn
Beethoven
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Ta6numa JI. JI. CaGaneesa k ooy @. Llonena Op.10 Nel 1

Kax MBI MOkeM 3aMeTUTh 110 Tabnuie Jleonna JIeOHHIOBUY, B JTaHHOM JTIOIE HaxoOsaTcs 324
pa3IMYHBIX 30JI0THIX ceueHus. Huke npescraBieH pa30op 0HO U3 HUX.

Ob6mee Bpemst urpsl mpousBeaenus coctasiseT 4 munyTsl 00 cexynn mm 240 cexyH.
[Tpou3sBeeHne YCIOBHO MOXHO pa3nesiuTh Ha 3 yacTu: 1 1 3 BO MHOTOM MICHTHYHBI
(TToBTOpEHWE HOT, IBIKEHHUE TUIABHO), 2 OTIHYaeTcs (HAMHOTO ObICTpee U arpeccuBHee). Bpemst
npourpsiBaHus yacteil TakoBo: 1 — 80 cexyHnn, 2 — 65 cexyna, 3 — 95 cexyH.

[Tonb3ysich paBEHCTBOM OTHOIICHHI YaCTH K IIEJIOMY U O0OCHM YacCTsIM MEXITY, OTydaeM:
160 — oOmrast mpoI0JKUTEITLHOCT UTPHI 2 U 3 4acTH

95 — Bpems 3 yactu

65 — Bpems 2 yacTu

160/95=1,68,

3HavYeHHE OYCHDb OJIM3KO K HICTUHHOMY 3HAYCHHUIO 30JI0TOTO CEYCHHSI, 3HAUYUT OHO €CTh.

2. bax

PaccmotpuM 13 1ByX IpoU3BEAEHUH TOJIBKO IepBoe — PaHTa3uIo.

Xpomaruueckas (paHTasus Harmucana B pasmepe 4/4, umeet 79 takToB, TO ecTh 79 * 4 = 316
4eTBEepPTHBIX Aosel. [TycTs uncno 316 = A

daHTa3us COCTOUT U3 2 OTVIMYHBIX TI0 XapaKTepy YacTeil. Mexay HUMH CTOUT pa3iaeuTesb —
naysa. 1 gacTh 3akaHUMBaeTCs Ha 2-if yerBepTH 49-10 TakTa, HA KOTOPOU CTOUT 3HAK (hepMaTh
(yanmuHeHue 3ByKa), ¥ 3aTeM — nay3a. MiHade roBops, 1 4acTh pakTHUECKU 3aKaHUMBACTCS Ha 3-i
yetBepTH 49-r0 TakTa, To ecTh Ha 195-i1 (48 * 4 + 3) uerBeptu (al = 195). Ha 2 yacth ocraéres
121 getBepth (22 = A —al = 316 — 195 = 121).

160 o
o = 1,68 Tokaxem, uto Xpomarndeckas (anTasus pasieneHa Ha 1 1 2 4aCTu B 30J0TOH
IPOTIOPIHH:

3HaueHue O4eHb OJIM3KO K ICTUHHOMY 3HaU€HUIO 30JI0TOT0 CEYEHUS, [I0ATOMY OHO
MPUCYTCTBYET 3/1€Ch.

Jagaiite nokaxeM, uto Xpomarndeckas (haHTa3usl IEIUTCS HAa IEPBYIO U BTOPYIO YacTH B
30J10TOM IIPOTIOPIUU: 316 195

195 + 121 = 316. 195 ~ 191’ =162

Bb1600: B k1accuueckon MY3bIKC OPpUCYTCTBYCT 30J10TO€E CEUEHHE.
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Il. Pox my3bika

Bropoii xaHp mo nomyssipHocTH — pok. Ero ormernu 17,9% onporeHHBIX

Pok —oaHO M3 HanpaBiIeHU MOITYJSIPHON MY3BIKH C XapaKTEPHBIMA PUTMUYECKUMH

OIIYIIICHUSIMH.

Taxoke y4aCTHUKH OITpOca yKasajiu CBOMX JI0ObIX meBoB. Ha nepsom mecte — rpynna Kuno, Ha
BTOpOM — rpymnma Queen. Pa3zdepém camble monmyssipHbIe TIECHU 3TUX ABYX pok-rpymi 20 Beka.

1. Kuno «['pynma kpoBu»
Rock
m Kino
18%
Queen
Other 73%

B 51011 necHe s peninia npoaHaIu3upoBaTh MECHIO, pa3/iesIuB Ha ABE YACTU: 10 KyJIbMUHALIMU U
TOCJIE, OMUPASACH HA CMBICIIOBYIO U OJTHOBPEMEHHO MEJIOAUYECKYIO HArPYy3Ky. O01ee Bpems
npourpeiBanus — 233 cekyHbl, 1 gacTtb — 159 cekyHm, BTOopas — 74 CeKyHIBI.

JT0 3HaYCHHUE JIAJICKO OT 3Ha4eHus 30J0Toro ceueHus (1,618). [TonmpoOyem NMpUMEHUTH TIPYToi
METOJ HaXOXKJICHHS 30JI0TOTO ceueHus. B 3TOT pa3 omopa OyneT He Ha Bpemsl, a Ha

KYJIbMUHAIUIO IICCHU, YYUTLIBAA KOJIMYCCTBO HOT.
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LEETS BOC-NE - NU-TENb-HbIX CHAK Mpyn-na Kpo-Eu

KonnuecTBO HOT B IEpBOM YaCTH:

nepBsii - 158. Jlanee unet

KyJIbMHUHAIHMS U HAYHHACTCS BTOpAs

4acTh, JUIMHHOM B 85 HOT.

OTHolIeHNe epBOM YacTH KO BTOPOI:
158

E = 1,85

OTHOIIIEHUE BCETO K OOJIBIIIEH YACTH:

158+85_154
158

Ha stot pas3 3Ha4YCHUs TaXXKC HEC COBIIAAacT C PICTPIHHOﬁ, MIO3TOMY JaHHOC IIPOU3BCACHUC HE

MOJXOJIUT K BUJTY 30JI0TOTO CEYEHHUE.



2. Queen “The show must go on”
Teneps paccMOTPUM BCEMH M3BECTHYIO mecHIO “The show must go on” 6puTaHCcKoi TPYIIIBI

Queen. B aT10i1 IeHCHE S BOCIIOJIB30BaIach OpCaAbIAYIIUMHA METOAAMHK OIIPCACIICHUA 30JI0TOI'O
CCUYCHU, OIIMPAACH Ha BPEMS IIECHHU, a4 TAKXKC Ha KOJIMYECTBO IMMPOUT'PBIBACMBIX HOT.

1 xymiaer coctout u3 78 HOT, a npurnes u3 44, O6iee koauuecTBo — 122, 122/78=1,56.
BrIBeIcHHOE 3HAYCHHE MTOJIHOCTHIO HE COOTBETCTBYET C 30JI0THIM CEYCHHEM, OJTHAKO JOBOJIBHO

6mu3ko. 3omotoe ceuenue paBHo 1,618. IlecHst He ObLIa MOTHOCTHIO MMOCTPOCHA 11O MPUHIIUITY
30JI0TOTO CEYCHUSI, HO B HEH MPOCIICKUBACTCS TCHACHIIUS 30JI0TON (GOpPMBI.
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Bb1600: B poK My3bIK€ B OCHOBHOM OTCYTCTBYET 30JI0TO€ CEYEHHUE, OJTHAKO MPUOITU3UTETHHBIC
3HA4YEHUS BCE KE MOKHO BCTPETUTD.
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I1l. Tonm my3bika

[Torm — camast momyJsipHAst My3bIKa, KOTOPOW XapaKTEPHBI MPOCTHIE U JIETKUE JIJIST BOCTIPUSATHS
MEJIOIMH. 3a 3TO JKaHp MPOrosiocoBasio dobiie Beero (20.3%).

B nmanHO¥# kateropuu s Oyay UCKaTh 30JI0ThIe ceueHus B necHsaX Jlequ I'aru u Jlumer butana,
TaK KaK IMCHHO 3TH TIEBIIbI OBLTU CaMbIMH JTFOOUMBIMHU cpein onpoiieHHbIX (7.7% u 6.4%). O6a

HUCIIOJIHUTCIIA ABJIAIOTCA COBPCMCHHBIMMU.

1. Jlenu I'ara “Bloody Mary”

29—153
19 7
8—165
29

Bocmonb3yeMcst y:ke U3BECTHBIME METOIaMH OTIPEJICIICHHUS 30JI0TOT0 ceueHusl. CpaBHUM KYIUIET
u puneB. Kymet nimutcs 29 cexynn, npunes — 19. Beero 48 cekyn.

C 30/10TBIM CEUYEHHEM COBIAJIO TOJILKO OZIHO U3 IBYX. HOSTOMy MOKHO CKa3aTb, YTO 30J0TOC
CCUCHUC NIPUCYTCTBYCT, HO OHO MOJIHOCTBIO HC MMOAYUHACTCA HCTUHHOMY CTPOCHUIO.

2. Huma bunan «Tsl HEe MOst Tapay

PaccMoTpuM necHI0 0JJHOTO U3 CaMOT0 U3BECTHBIX PYyCCKUX Mo 3Be31. [lepBbiM ciocobom
MIPOBEPKU HATUYUS 30JI0TOTO CEYCHUS OYyJIET MO KOJIMYECTBY HOT B recHe. B mepBom kyruiere 16
aKKopJoB, B npurieBe — 8. Beero 24 akkopna. Ilo yxe uzBectHoil popme 30710TOr0 ceueHus
24/16 = 1,5; 16/8 = 2. TlonydeHHbIe 3HAUCHHUS HE COOTBETCTBYIOT 30J10TOMY ceueHuio (1,6).
Bropoii crtoco6 pacriozHaBanus - Bpems. KoimuecTBo MUHYT B IEPBOM YacTh (MY>KCKOM) MIECHH
pasusiercs 1,05, nanee HacTymaeT KeHCKas 4aCTh MECHH, KOTopas mpooikaercs 10 2,00 MuHyT,
1 B KoHIIe o0mmas yacth — 0,42 munyTh. OO11€€ BpeMs necHu — 2,42 MUHYTHI.

JIyist onipe/ieNieHnst 30J10TOTO CEUEHUST BO3bMEM MYIKCKYIO U JKEHCKYIO MapTHH, UCKITIOYNB
npourpsimu: 0,55 — xxenckas, 1,05 — myxckas. O6mee Bpems — 1,6.

L6 _ 1,52
1,05
105 _ 1,99
055 '

B 3T0i1 necHe HET 30710TOrO ceYeHusl.
Bb1600: B COBpEMEHHOH ITOI MY3bIKE HET 30JI0TOTO CEYECHUS
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3aKJIoueHue

B xoze pa®oThl aHAIM3UPOBAIKCH CIEAYIONINE TApaMETPhI: 30JI0TOE CEYCHHUE U €T0
MPUCYTCTBHUE B Pa3HbIX chepax KHU3HU, My3bIKa, a TAK)KE COUETaHNE MY3bIKU U 30JI0TOTO
CEYCHHUS.

Hawn6o.1b111ee KOINYCCTBO MY3bIKAJIbHBIX HpOI/I3BCI[eHPII>'I, B KOTOPLBIX ITPHUCYTCTBYECT 30JI0TOC
CCUYCHUC, OTHOCUTCA K Kjllaccu4eCKomy CTUII0 MY3BIKU.

PC3YJ'II>TaTLI POK-KaHpa BCC CIIC NHOI' Ia NPHUOJIMKAIOTCS K HCTHHHOMY 3HAYCHHIO, HO BCC CLIC
HE€ TOYHBI.

B non MY3BIKC OBbLIO MEHBIIIE BCEro COBH&I[CHPIIZ, XOTs ceiiuac oHa — CaMbIi HOHy.)'ISIpHLIﬁ JKaHp.

T'unomesa Ovlnia onpogepeHyma’ He B KAKIOM XKaHPE MY3bIKH MOXXHO HAHTH 30JI0TOE CEUCHUE.
Jlaxxe eciu 3TO €CTh B OJJHOM MY3BIKQTBHOM ITPOU3BEJICHNUH, HE (DaKT, YTO APYroe MPOHU3BEICHUE
TOTO K€ ’kKaHpa OyAeT MOCTPOCHO MO TOMY K€ MPUHIIUITY U TaKKe OyJeT BKII0YATh 30J0TYIO
cTpykTypy. [Io3TOMY My3bIKa HE MOXKET OBITh NPEACTABIICHA B €IMHOM rpaduaeckoii hopme.

B xauecTBe mpotykTa ObUT IPOBEICH MacTep-kiace: “Haiinu 3010T0€ ceyeHue B cBoei
TH00MMON TiecHe”.

Bce uccnenoBanusi, KOTopble sl MPOBEJL, €I1€ pa3 NOATBEPAUINCH HA IPAKTUKE.

Mos yuutensauiia Natalia monpocuna npoananusupoBats necHio "Raven” - The project of Alan
Parsons, ognokiraccaunsl 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/ILIa 10 UTOraM MacCTeCp-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 npogomxenun mactep-kiacca s Takke IpOBEepUiia, CYIECTBYET JIM 30JI0TOE CEYEHUE B IPYTUX
JKaHpax My3bIKU. Pe3ynbTaThl peacTaBieHbl B Ta0IMLEe

3oJ10TOC
Kaunp CcblIKa HA eCHIO
ceqyeHHe

ka3 (Scott Joplin — “The Entertainer”) T 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-HepBLIX, HAJIMYHUC 30JI0TOr0 CCUCHUA CBA3AHO C BOCIIPUATUCM camou MY3bIKH JIFOAbMHA
pa3HbIx 3m0x. Ceifuac My3bIKa yallle BCEro sBseTcss GOHOM AJIsl YeT0-TO IPYroro, HampuMep, BO
BpEeMsI OKUIaHUS 3BOHKA WU BO BPEMsl BHIMIOTHEHUS (PH3UYECKUX yIpaXKHEHU. PaHbIie
MYy3bIKa CUYHUTATACh MATEMATHIECKON HAYKOM, i yAeIsuIoCh Topasno O6ombine BHUMaHusa. OHa
Obuta JoMuHMpYIoLIe. Eciu Obl urpana My3blka, TO HUUEro JAPYroro He MOrjio Obl IPOU30MTH,
KpOME MOJIUTBBI HJIM TaHIIEB. Y YeHbIE JOKA3aJIM, YTO My3bIKa, TOCTPOCHHAs M0 3aKOHAM
30JI0TOTO CEYEHUs!, 00JIaJaeT CBONCTBAMU JICUEHUS, @ TAKXKE Pa3BUTHSI YEIOBEYECKOTO MO3Ta.
OpaHuM U3 caMbIX U3BECTHBIX MpUMepoB sBisieTcss Openepuk Lonen, hppanko-nonbekuit
KoMmo3uTop u nuaHucT 19 Beka. OH qonroe Bpems 0oien TyOepKye30M, Toraa 3ta 00JIe3Hb
cuMTangach Heuszsneuumoi, Ho llloneH cMor NpoKUTh C HeW JOCTATOYHO JOJTYIO KHU3Hb, 39 JIeT.
B To Bpemst nexapcTB He OBLIO, HO My3bIKa ITIOMOTajla My3bIKaHTY B 00pb0e ¢ 00JIe3HBIO: KOT/1a
OH WIpajl Ha MMAHUHO WJIHM CIYIIAT UIPY Ha KJIACCUYECKUX MY3bIKAIbHBIX HHCTPYMEHTAX, €ro
KalleJb YCIOKanBajcs, a 001ee CaMOYyBCTBUE YITyqIIaIOCh.

Bo-BTOpBIX, celiyac My3bIKka CKOpee pa3BieKkaTeiabHas, ueM nHpopmatuBHas. Harpyska uger Ha
roJioc, Ha BOKaJIbHYIO IApTHUIO, HAIIPUMEP, KaK B MOIN-MY3bIKE, KOTOPYIO CIIyIIaeT OOJIBIIMHCTBO
mojen. B kiraccuueckon My3bIKe aKLEHT JEJIaeTCsl Ha My3bIKaJIbHOM UHCTPYMEHTE, U TAKKE
UCIIONIb3yeTCs OOJBIINI 1Mana30H HOT, YeM B IOIN-MYy3bIKe. B kitaccuueckoii My3bike 006a
COOTHOUIEHUSI COOTBETCTBYIOT 3HAYEHUAM 30JI0TOr0 cedeHust. UTo KacaeTcsi pOK-My3bIKH, TO B
9TOM KaHPE aKLEHT JEJIaeTCs KaK Ha BOKaJIe, TaK M HA HHCTPYMEHTAJIBHBIX napTuax. [loatomy B
3TOM KaHpE, COIIACHO 30J10TOMY CEYEHHMIO, IIOAXOIUT TOJIBKO OJHO U3 IBYX.
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