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Annotatsiya: Ushbu magolada tovushning fizik tabiatini ifodalovchi asosiy kattaliklar
— chastota, amplitude, to’lqin uzunligi, tezlik va tembr chuqur tahlil gilinadi. Tovush
to’lginlarining matematik ifodasi, ularning muhitga bog’liqligi hamda inson eshitish
tizimi bilan bog’liq jihatlari ko’rib chiqiladi.

Kalit so’zlar: tovush to’lqini, akustika, chastota, amplituda, to’lqin uzunligi,
tovush tezligi, garmonik tebranish, ultratovush, infratovush.

AHHOTaIII/Iﬂ: B »T1oi crarne HOJIpO6HO AHAJIM3UPYIOTCA OCHOBHBIC BCJIMYUHBI,
peACTaBIAONINE PUHIECKYIO TPUPOITY 3BYKa — 4aCTOTA, aMIUIUTYa, IJIMHA BOJIHBI,
CKOpPOCTb U TGM6p. PaCCManI/IBaeTCSI MATEMATHYCCKOC BBIPAXKCHUC 3BYKOBLIX BOJIH,
X 3aBUCUMOCTDH OT Oprma}omeﬁ CpCIObI, a TAKIKC aCIICKThI, CBA3aHHBIC CO CHyXOBOﬁ
CHUCTEMOM 4YeJIOBeKa.

KaroueBble cJioBa: 3BYKOBas BOJIHAa, aKyCTHKa, 4YacTroTa, aMmIiuinTyaa, JJIHHA
BOJIHBI, CKOPOCTH 3ByKa, FrapMOHMYeCKas BUOpauus, yJIbTPa3ByK, HH(PPa3BYK.
Annotation: this article analyzes in depth the main magnitudes — frequency, amplitude,
wavelength, velocity and timbre-that represent the physical nature of sound. The
mathematical expression of sound waves, their dependence on the environment and
aspects related to the human auditory system are examined.

Keywords: sound wave, acoustics, frequency, amplitude, wavelength, sound
speed, harmonic vibration, ultrasound, infrasound.

Kirish: Tovush — bu elastic muhitda targaluvchi mexanik to’lqindir. U asosan
bo’ylama (longitudinal) to’lqin sifatida tarqaladi. Tovush manbai sifatida
tebranayotgan jismlar xizmat qiladi. Tovushning fizik Xususiyatlarini o’rganish
akustika fanining asosiy vazifalaridan biridir.

Tovushni matematik jihatdan garmonik to’lqin sifatida ifodalash mumkin:
y(X,t)=A sin(wt — kx)

Bu yerda:

e A —amplituda
e W — burchak chastota
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e k—to’lqin soni
BBenenmne: 3ByKk — 3TO MEXaHMYECKas BOJIHA, PACHPOCTPAHSIOLIASACS B YIPYIrou
cpene. OH pacnpocTpaHseTcss MPEUMYIIECTBEHHO KakK NPOJOJbHAs BOJIHA.
HcTouHnkoM 3ByKa SIBIISIOTCS BUOpHpylolue Tena. M3yuenue Gpu3nueckux CBOMCTB
3ByKa — OJIHA U3 I'JIaBHBIX 3a71a4 HAYKU aKyCTUKHU.
3BYK MOHO MaT€MAaTHYECKH BBIPA3UTh KAK TAPMOHUYECKYIO BOJIHY:
y(x,t) = A sin(wt — kx)

I'ne:

* A — ammuuryaa

* W — yIJjioBag 4aCToTa

* kK — BOJIHOBOEC YHCIIO

Introduction: Sound is a mechanical wave propagating in an elastic medium. It
propagates mainly as a longitudinal wave. Vibrating bodies serve as the source of
sound. The study of the physical properties of sound is one of the main tasks of the
science of acoustics.

Sound can be expressed mathematically as a harmonic wave:

y(X,t)=A sin(wt — kx)

Where:

* A is the amplitude

* w is the angular frequency
* k is the wave number

Tovush to’lgini (sinusoidal shakl)
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Adabiyotlar sharhi: Tovush nazariyasi gadimgi yunon olimlaridan boshlab

rivojlangan. Keyinchalik klassik mexanika va to’lginlar nazariyasi asosida uning
matematik modeli ishlab chigilgan, Zamonaviy ilmiy ishlarda tovushning murakkab
shakllari, masalan, interferensiya, difraksiya va rezonans hodisalari keng
o’rganilmoqda.

0030p auTepatypsl: Teopus 3ByKa 3apoawiiach y IpEBHETPEUECKUX yueHbIX. [1o3xe
OblIa pazpaboTaHa ee MaTeMaTHUuecKas MOJIEIb Ha OCHOBE KJIACCUYECKOU MEXaHUKU U
BOJIHOBOU TCOPpUU. B COBpeMeHHOfI Haquoﬁ pa60Te IMMAPOKO MU3YHAKOTCA CIIOKHBIC
(I)OpMBI 3BYKa, TAKHC KaK I/IHTep(i)epeHL[I/ISI, III/I(I)paKI_II/IH N PC30HAHCHBIC ABJICHUA.
Literature review: The theory of sound developed from ancient Greek scientists.
Later, its mathematical model was developed based on classical mechanics and wave
theory. In modern scientific work, complex forms of sound, such as interference,
diffraction, and resonance phenomena, are widely studied.

Natijalar:
e Chastota va davr quyidagicha bog’langan:
1
T

Bu yerda v — chastota, T — davr
e Tovush tezligi, chastota va to’lqin uzunligi orasidagi bog’lanish:
V=Av
Bu formula tovushning muhitdagi targalishini ifodalaydi.
e Tovush kuchi (intensivligi) amplitude kvadratiga proporsional:
| a A?
Bu esa tovush balandligini aniglaydi.
e (Gaz muhitda tovush tezligi quyidagicha ifodalanadi:

v 22
p
Bu yerda:
e P —bosim
e p—zichlik
o y—adiabatic koeffitsiyent
Pe3yabTarhl:

e UYacroTa u Iepro 1 CBA3aHBI CICIYIOMIUM 00pPa30M:
v=1/T
I'ne v—vacrora, T — nepuon

e (CBs3b MEXIY CKOPOCTBHIO 3BYKa, YACTOTOM M JAJTMHOW BOJIHBI:
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V=Av
Ota popMysia OMUCHIBAET PACIIPOCTPAHEHHUE 3BYKA B CPEJIC.
e MomHOCTh (MHTEHCUBHOCTH) 3ByKa MPOMOPIUOHAIbHA KBAAPATY aMIUIUTYIbI:
| x A2
DTO onpeaenseT TPOMKOCTh 3BYKa.
e (CKOpOCTh 3BYyKa B ra30BOI Cpelie BBIPAKAETCS KaK:
v 22
p
I'ne:
e P — nasimenue
® p — INIOTHOCTh
e v — KO3 PUIMEHT a1nabaTHYECKOTO PaBHOBECHS
Results:
e Frequency and period are related as follows:
v=1/T
Where v is the frequency, T is the period
e The relationship between the speed of sound, frequency, and wavelength is:
V=Av
This formula describes the propagation of sound in a medium.
e The power (intensity) of sound is proportional to the square of the amplitude:
| ax A2
This determines the loudness of the sound.
e The speed of sound in a gas medium is expressed as:
yP

V_
p

Where:
e P s the pressure
e pis the density
e v is the adiabatic coefficient

Muhokama: Tovushning fizik xususiyatlari turli sohalarda qo’laniladi. Masalan:

1. Tibbiyotda - ultratovush diagnostikasi (UZ1)

2. Sanoatda - nugsonlarni aniglash

3. Musigada - tembr va chastota orqali tovush sifati belgilanadi.

Shuningdak, tovush to’lginlarida interferensiya (to’lginlarning qo’shilishi) va
rezonans (tebranish kuchayishi) kabi hodisalar muhim rol o’ynaydi. Bu hodisalar
akustik tizimlarni loyihalashda asosiy ahamiyatga ega.
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OO0cy:xkneHue: ¢Gu3MUYECKUE CBONCTBA 3BYKa MPUMEHSIOTCS B Pa3HbIX 00JACTSIX.

Hanpumep:

1. B meauuuse - ynprpa3BykoBas auarnoctuka (Y3UM)

2. B npombIleHHOCTH - 0OHapykeHHe 1e(eKToB

3. B my3bIke KauecTBO 3ByKa OIpeaeseTcs TeMOPOM U YaCTOTOM.

Takum oOpazom, Takue sBJICHUS, KaKk HHTepdepeHIus (CI0KEHNE BOJH) U Pe30HAHC
(ycunenue BHOpanuu), UrparOT BaXKHYIO POJIb B 3BYKOBBIX BOJHAaX. JTU SIBJICHUS
3dHUMAKOT ONCHTPAJIBHOC MCCTO ITPU MPOCKTUPOBAHUHN dKYCTHYCCKHUX CUCTEM.
Discussion: the physical properties of Sound are applied in different areas. For
example:

1. In medicine-ultrasound diagnostics (UZI)

2. In industry-defect detection

3. In music - through timbre and frequency, the quality of sound is determined.

Thus, phenomena such as interference (addition of waves) and resonance (increased
vibration) play an important role in sound waves. These phenomena are central to the
design of acoustic systems.

Xulosa: Tovushning fizik xususiyatlari uning tabiatini chuqur tushunishga imkon
beradi. Matematik formulalar orgali tovush xodisalarini aniq ifodalash mumkin. Bu esa
tovushdan ilm - fan va texnikaning turli sohalarida samarali foydalanishga yordam
beradi.

BoiBoa: ¢usnueckue CBOMCTBA 3ByKa MO3BOJIAIOT TNIYOOKO MOHATH €ro mpupoxy. C
MOMOIIBIO MaTEMATUYECKUX (POPMYIT MOKHO TOYHO BBIPA3UTh 3BYKOBBIE SIBICHUS. DTO
nomMoraeT 3G (HEKTUBHO UCIIOIB30BATh 3BYK B PA3IMYHBIX 00JIACTSIX HAYKH U TEXHUKH.
Conclusion: the physical properties of Sound make it possible to deeply understand its
nature. It is possible to accurately represent sound patterns through mathematical
formulas. This contributes to the effective use of sound in various fields of Science and
technology.

Adabiyotlar ro’yxati:

Oliy ta’lim uchun umumiy fizika kursi

Akustika asoslari (ilmiy qo’llanma)

Halliday, Resnick, Walker - Fundamentals of Physics
Serway & Jewett - Physics for Scientists and Engineers
Ilmiy magolalar va elektron resusrslar

Cnucok qureparypsbi:

—

o s W

1. Kypc ob6uieit pu3uku AJist BeICIIET0 00pa3oBaHus

199



XXI1 ASRDA INNOVATSION
TEXNOLOGIYALAR, FAN VA TA'LIM

TARAQQIYOTIDAGI DOLZARB MUAMMOLAR
Volume 04, Issue 05, 2026

2. OCHOBBI aKyCTUKH (HAYYHOE PYKOBOJCTBO)

3. Xanmnuaeil, Pe3nuk, Yokep - OCHOBbI (PU3UKHU

4. Serway & Jewett-Physics for scientists and Engineers
5. Hay4Hble cTaThy U DJIEKTPOHHBIE PECYPCHI

List of bibliography:

1. General physics course for higher education

2. Fundamentals of acoustics (scientific guide

3. Halliday, Resnick, Walker - Fundamentals of Physics
4. Serway & Jewett-Physics for Scientists and Engineers
5. Scientific articles and electronic resusrs

160



