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Annotatsiya: Ushbu ishda matematik tahlilning fundamental tushunchalari bo'lgan hosila
va differensialning nazariy hamda amaliy mohiyati atroflicha tadqiq etilgan. Maqolada
funksiyaning oniy o'zgarish tezligini ifodalovchi hosila hamda argumentning cheksiz kichik
orttirmasiga mos keluvchi funksiya orttirmasining chizigli bosh qismi — differensial
o'rtasidagi uzviy matematik bog'ligliklar tahlil gilingan. Shuningdek, ularning geometrik
(urinma burchagi va ordinata orttirmasi) hamda fizik ma'nolari qiyoslanib, amaliy
masalalarni yechishdagi tub farqlari va qo'llanish sohalari aniqg misollar yordamida ko 'rsatib
o'tilgan.

Kalit so'zlar: Hosila, differensial, o'zgarish tezligi, cheksiz kichik miqdor, argument
orttirmasi, funksiya orttirmasi, urinma, matematik analiz.

Abstract: This work comprehensively studies the theoretical and practical essence of the
derivative and differential, which are fundamental concepts of mathematical analysis. The
article analyzes the integral mathematical relationships between the derivative, which
expresses the instantaneous rate of change of a function, and the linear first part of the
function increment, which corresponds to the infinitesimal increment of the argument - the
differential. Also, their geometric (angle of incidence and ordinate increment) and physical
meanings are compared, and their fundamental differences and areas of application in
solving practical problems are shown using specific examples.
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AHHOTamMs: B Oanuoll pabome 6cecmopouHe uUCCIeOyemcsi meopemudeckas U
npakmuveckas — CYWHOCMb  NPOU38OOHOU U Ougghepenyuana,  A6IAOUWUXCA
@DYHOAMEHMATbHBIMU NOHAMUAMU MAMEMAMUYECKO20 AHAIU3A. B cmamve ananuzupyromes
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KiroueBsble cioBa: [Ipouzsoonas, oughghepenyuan, cxopocms usmeHeHus, OeCKOHEYHO
Manas — 6elUdUHA, NpupawjeHue — apeymenma, npupaujerue  QyHKyuu,  NONLIMKA,
mamemamuyeckuti ananusz.[1-5]

Kirish

Matematik analiz fani o‘zgaruvchi miqdorlar orasidagi bog‘lanishlarni o‘rganar ekan, bu
jarayonning dinamikasini tushunish uchun ikki asosiy tushunchaga tayanadi: hosila va
differensial. Ko‘pincha talabalar va tadqiqotchilar o‘rtasida bu ikki tushunchani bir xil deb
hisoblash hollari uchraydi. Biroq, ularning matematik va geometrik talqini bir-biridan farq
qiladi. Bu maqolada biz ushbu tushunchalarning mazmunini va ular orasidagi farqlarni ko‘rib
chigamiz.
1. Hosila: Oniy o‘zgarish tezligi.
Funksiyaning hosilasi — bu funksiya orttirmasining argument orttirmasiga nisbatining
argument orttirmasi nolga intilgandagi limitidir.

\ . A . f(x+Ax)—f(x
f'(x) =lim == lim &0
Ax—0 AX Ax—0 AX

Mohiyati:

Fizik ma’nosi: Agar funksiya harakat qonunini ifodalasa, uning hosilasi ma’lum bir vaqtdagi
oniy tezlikni bildiradi.
Geometrik ma’nosi: Hosila funksiya grafigiga berilgan nuqtada o‘tkazilgan urinmaning
burchak koeffitsiyenti (k = tga) ga teng.
2. Differensial: Funksiya orttirmasining chiziqgli qismi.
Differensial tushunchasi funksiya orttirmasini (Ay) o‘rganishdan kelib chigadi. Funksiya
orttirmasi ikki qismdan iborat bo‘ladi: argument orttirmasiga proporsional bo‘lgan chiziqli
bosh qgism va cheksiz kichik miqdor.[5-7]

Matematik ko‘rinishi:
dy =f(x) -dx
Bu yerda dx = Ax deb qabul qgilinadi.
Mohiyati:
Geometrik ma’nosi: Differensial — bu funksiya grafigiga o‘tkazilgan urinma ordinatasining
(argument Ax ga o‘zgarganda) orttirmasidir.
Amaliy ahamiyati: Murakkab funksiyalarning qiymatlarini taqribiy hisoblashda di Asosiy
farq:
Hosila — bu jarayonning qanchalik tez sodir bo'layotganini ko'rsatuvchi ko'rsatkich.
Differensial esa— argumentning juda kichik o'zgarishi natijasida funksiyaning o'zi qanchaga
o'zgarganini ko'rsatuvchi cheksiz kichik migdordir.

Amaliy qo‘llanilishi:

Differensial hisob muhandislikda, iqtisodiyotda va fizikada keng qo‘llaniladi. Masalan,

metallarning  issiglikdan kengayishini  hisoblashda yoki murakkab trigonometrik
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funksiyalarning qiymatini kichik xatolik bilan aniqlashda differensial tengsiz almashtirib
bo‘lmas vositadir.[7-11]
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