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Annotatsiya

Tovush — elastik muhitda tarqaladigan mexanik to‘lqin bo‘lib, uning fizik xossalari
akustika va tibbiy fizikada muhim o‘rin tutadi. Ushbu magolada tovushning asosiy
fizik xossalari — chastota, amplituda, intensivlik, tezlik va rezonans hodisalari ilmiy
jihatdan yoritiladi. Shuningdek, tovushning inson eshitish tizimiga ta’siri va amaliy
qo‘llanilishi ko‘rib chiqiladi. Magola IMRAD formatida yozilgan bo‘lib, tushunarli va
ilmiy uslubda bayon etilgan.

Kalit so‘zlar: tovush, chastota, amplituda, intensivlik, akustika, rezonans

Kirish

Tovush inson hayotining ajralmas qismi bo‘lib, u nafaqgat aloga vositasi, balki
atrof-muhit haqida ma’lumot beruvchi muhim signal hisoblanadi. Fizika nugqtai
nazaridan tovush — bu elastik muhit zarrachalarining tebranishi natijasida hosil
bo‘ladigan to‘lqindir.
Tovushning fizik xossalarini o‘rganish tibbiyot, muhandislik va biologiyada muhim
ahamiyatga ega. Aynigsa, inson eshitish tizimi tovushning turli parametrlariga sezgir
bo‘lib, bu xossalarni tushunish klinik diagnostika va davolashda qo‘llaniladi.

Materiallar va usullar

Mazkur magola nazariy va tahliliy yondashuv asosida yozilgan.
Manbalar:

« Fizika va akustika darsliklari

« Tibbiy fizika bo‘yicha ilmiy maqolalar

« Eksperimental akustik tadgigotlar
Usullar:

« Analitik tahlil

« Matematik formulalar orgali tushuntirish

« Diagramma va grafiklardan foydalanish
Natijalar
1. Tovush to‘lqinining asosiy xossalari
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SOUND WAVES

Air molecules Rarefaction Compression

* e_o0_o_o \ © ®e_o
e IS 0% % ° o 0%
© e_o0_o_o v

e o e_o_o_o ) e_o
v e_o_o0_o 9

e o e_o0_o_o v °o_o
v e _0_o_o - ©
e® © e 0 0 0 o 00
e® © 0o 0 0 0. o e_0
® © 0,00 0. o oiﬁ’

e o e_o_eo_o © ve_e
® e_0_0_o o

e o e_0_o_o ° o_o
o e_o0_o_o o

e o e_o0_o_o v °o_o
9 o _ 9 _9_0 @
e® © e 0 0 0 o ° 0

e o e e @ @ © o' @

Wave length

Amplitude | /\ /\
L N e

Wave length
Tovush quyidagi fizik parametrlar bilan tavsiflanadi:
« Chastota (f) — 1 soniyadagi tebranishlar soni (Hz)
o To‘lgin uzunligi (A) — ikki cho‘qqi orasidagi masofa
« Amplituda — tebranish kuchi
Bog‘lanish:

[
v = f \cdot \lambda

]

2. Tovush intensivligi va balandligi
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B Irreversible damage B Danger: harmful sounds Harmfulness threshold M No risk

« Intensivlik — energiya ogimi
« dB (desibel) da o‘lchanadi
o Amplituda 1 — tovush balandligi 1

3. Tovush tezligi

m
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Dan Nén

Nén Dan Nén Dan Nén Dan Nén Dan

A Hinh 12.4. Giai thich su truyén song am trong khong khi

o Havoda: ~343 m/s (20°C)
« Qattig jismlarda tezroq
« Harorat oshsa tezlik oshadi

4. Rezonans va interferensiya
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Resonance of Sound Waves

Tuning fork A Tuning fork B
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L_) Sound waves U
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Vibrating air column Sympathetic vibration

« Rezonans — tashgqi ta’sir bilan kuchayish
« Interferensiya — to‘lginlarning qo‘shilishi
« Bu hodisalar akustik tizimlarda muhim

Muhokam

figure 401: anatomy of the human ear
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Common noises can be loud.

Traffic noise : . / Rf,gﬁg:‘fﬂ“

inside a car cause damage
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at which extended cause damage
exposure can cause
hearing damage.
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OAMAGED HAIR CELLS

Sound vibrates the eardrum
and tiny bones in the ear
which in turn vibrate the hair
cells in the inner ear. Exposure
to loud noises over time can
permanently damage
the hair cells, causing
hearing loss.

What was said: What was heard:
" asked Skip NW\/\/\/ la___ _i_i_
if he felt sick." e el i

SOURCE: CDC Vital Signs, February 2017

Tovushning fizik xossalari biologik tizimlarda muhim rol o‘ynaydi:
« Eshitish organi tovush chastotasiga sezgir
« Yugqori shovqin eshitish gobiliyatini pasaytiradi
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« Tibbiyotda ultratovush diagnostikasi keng qo‘llaniladi
Shuningdek, rezonans va interferensiya hodisalari tibbiy apparatlarda ham
qo‘llaniladi.

Xulosa

Tovushning fizik xossalari — chastota, amplituda, intensivlik va tezlik — uning
tabiatini tushunishda asosiy ko‘rsatkichlar hisoblanadi. Ushbu xossalar orqali
tovushning qanday tarqalishi, ganday qabul qilinishi va ganday ta’sir ko‘rsatishi
aniglanadi.

Tadqiqotlar shuni ko‘rsatadiki, tovush nafaqat fizik hodisa, balki biologik tizimlar
bilan uzviy bog‘liq murakkab jarayondir. Inson eshitish tizimi tovush parametrlariga
moslashgan bo‘lib, bu uning evolyutsion ahamiyatini ko ‘rsatadi.

Zamonaviy tibbiyotda tovush xossalaridan keng foydalanilmoqgda, xususan,
ultratovush diagnostikasi, fizioterapiya va boshga sohalarda. Shu sababli tovush
fizikasi bilimlari nafagat nazariy, balki amaliy jihatdan ham katta ahamiyatga ega.
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