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Abstract

This article discusses the increment of an argument and a function, the concept
of the derivative, and the rules for calculating derivatives, which are among the
fundamental concepts of mathematical analysis. The importance of the increments
of the argument and the function in describing the process of function variation is
highlighted. In addition, the basic rules for derivative calculation are explained,
including the methods for finding the derivatives of sums, differences, products,
quotients, and composite functions. This topic serves as an important theoretical
foundation for the in-depth study of mathematical analysis and for solving
practical problems.
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ITPUIPAINEHVE APTYMEHTA V1 ®YHKLIUMN. IIOHJATWE
ITPOV3BOJHOVI. IIPABUJIA BEIUMCJIEHUSA ITIPOM3BOTHOM

AHHOTan M

B manHOWM cTaThe paccMOTpeHBI HOpupalleHye apryMeHTa W QYHKINY,
IIOHATVME IIPOM3BOAHOVN, a TakKke IIpaBWla BBIUMCIIEHUsS I[IPOVM3BOLHOV,
SBJISIONINECS OOHMMM W3 OCHOBHBIX TIIOHSTUI MaTeMaTHMJeCcKOoro aHaIvsa.
[TokaszaHa posib OpupallleHns: apryMeHTa M (OYHKLUMM IpY OMMCAHUM IIpoliecca
vsMeHeHNsA PyHKUMM. KpoMe Toro, pasbscHeHbl OCHOBHBIE ITpaBiula BbIUVCIICHVI
IIPOM3BOAHON, BKJIIOYas IpaBila HaxOXXAeHVs IIPOVM3BOOHOV CYMMBI, Pa3sHOCTH,

IpoV3BeleHNs, YaCTHOIO M CJIOXHOM pyHKIMM. [JaHHas TeMa CIIYyXWUT BaXKHOW
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TEOPeTUIeCKOV OCHOBOV [IJIs YTy OJIEHHOTO M3y4deHMsl MaTeMaTU4ecKoro aHaInsa
VI pelreHvis ITpakKTUYeCcKmX 3agad4.

Kirouesrle cjioBa

IpupalleHie apryMeHTa, HpupalieHue (YHKIWM, IIPpOVU3BOLHAs, IIpenel,
MaTeMaTW4decKum  aHanms, anddepeHnmaibHOe  MCYMCIeHMe,  MIpaBuia
BBIUVCIIEHVs IIPOU3BOIHON, CJI0KHast pyHKIMsA, tnddepenHtpyemast PyHKIVA.

ARGUMENT VA FUNKTSIYA ORTTIRMASI. HOSILA TUSHUNCHASI.
HOSILANI HISOBLASH QOIDALARI

Annotatsiya

Ushbu maqolada matematik analizning asosiy tushunchalaridan biri bo’lgan
argument va funksiya orttirmasi, hosila tushunchasi hamda hosilani hisoblash
qoidalari yoritilgan. Funksiyaning o‘zgarish jarayonini tavsiflashda argument va
funksiya  orttirmalarining  ahamiyati = ko‘rsatilgan.Shuningdek,  hosilani
hisoblashning asosiy qoidalari, jumladan, yig'indi, ayirma, ko’paytma, bo’linma va
murakkab funksiyaning hosilasini topish usullari tushuntirilgan. Mazkur mavzu
matematik analizni chuqur o’rganish hamda amaliy masalalarni yechishda muhim
nazariy asos bo’lib xizmat qiladi.

Kalit so“zlar

argument orttirmasi, funksiya orttirmasi, hosila, limit, matematik analiz,
differensial hisob, hosilani hisoblash  qoidalari, murakkab funksiya,
differensiallanuvchi funksiya.

Introduction. Argument va funktsiya orttirmasi. Faraz qilaylik, sonlar
o’‘gida biror x; nugqta berilgan bo‘lsin. Bu nuqta yangi x, nuqtaga ko’chirilsin.
U holda, x; va x, nuqtalar orasida masofali farq hosil bo’ladi. Ana shu
masofali fargning uzunligi x, —x; dan iborat bo‘ladi. Bu farqni

Ax bilan belgilasak,

X, —x1 = Ax (1)

boladi. Ax ni orttirma deb ataymiz.
Dekart koordinatalari sistemasida y =f (x)
funktsiyaning grafigi berilgan bo’lsin.
Funktsiyaning ixtiyoriy A nuqtasining absissa

x, dan va ordinatasi y; dan iborat. Agar A nuc
grafik bo’ylab B nuqtagacha siljisa, B nuqtanin

! Ax
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absissasi x, ,ordinatasi esa y, dan iborat bo’ladi.

U holda, absissadagi farq x, —x; = Ax,

ordinatadagi farqesa y, —y; = Ay dan

iborat bo‘ladi. Bundan quyidagicha mulohaza yuritish mumkin:
funktsiyaning argumenti Ax orttirma olsa, funktsiya ham Ay orttirma oladi.
Demak, y= f (x) funktsiyaning orttirmasi argumentning Ax orttirmasi bilan
aniglanadi.

- Mavzuga oid adabiyotlarning tahlili (Literature review).

Ta'rif: y=f (x) funktsiya uchun uning aniqlanish sohasidan olingan x; va x,
argumentlari giymatlarining ayirmasi argumentning orttirmasi deyiladi.

Ta'rif: y=f (x) funktsiyaning qiymatlar sohasi (o‘zgarish sohasi)dan olingan
X4 va x, argumentlariga mos y; = fi(x)va y, = f,(x) orasidagi ayirma
funktsiyaning orttirmasi deyiladi.

Agar x argument Ax orttirma olgan bolsa, argumentning ortgan giymati
x + Ax , funktsiyaning unga mos qgiymati esa quyidagidan iborat bo‘ladi:

y + Ay = f(x + Ax) funktsiyaning orttirmasini topish uchun uning ortgan
qiymatidan dastlabki giymatini ayirish lozim, ya'ni

y+Ay:f(x+Ax)
y=/)

Hosila tushunchasi.(Hos Ay=f '(x +Ax ) o j (x) q ta’rif - Hosila.Hosila
tushunchasining ta’rifi maqolamizda to’liq keltirilgan)

Ta'rif: y=f (x) funktsiyaning x nuqtadagi hosilasi deb, funktsiyaning shu
nuqtadagi orttirmasi Af (x) yoki Ay ning argument orttirmasi Ax ga nisbatining
Ax — 0 gaintilgandagi limitiga aytiladi.

Demak, ta’rifga asosan

dy _df() _ By _ | fltd0) - f@

dx dx Ax—»0 Ax  Ax—0 Ax

Y =y=f=f()=
- Tadqiqot metodologiyasi (Research Methodology).

Berilgan y=f (x) funktsiyadan hosila olish amali shu funktsiyani
differentsiallash deyiladi.
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Birorta oraligning har bir nuqtasida hosilaga ega bo‘lgan funktsiya shu
oraliqda differentsiallanuvchi deyiladi.
y=f (x) funktsiyaning hosilasi uchun quyidagi belgilashlar ishlatiladi:

Vot e ey @Y Af(X)
Yoyo £ f (x),a,w

y=f (x) funktsiyaning hosilasini hisoblash differesiallashning quyidagi
bosqichlari boyicha bajariladi:

Differentsiallashning to’rt bosqichi

10, x argumentga Ax orttirma berib va funktsiya ifodasini x o‘rniga
orttirilgan qiymat x + Ax ni qo’yib, funktsiyaning orttirilgan qiymati topiladi:

y+ Ay = f(x + Ax)

20. Funktsiyaning orttirilgan qgiymatidan uning boshlang’ich qgiymatini
ayirib, funktsiya orttirmasi topiladi:

Ay = f(x + Ax) — f(x)

30. Funktsiyaning orttirmasi Ay ni argument orttirmasi Ax ga bo’lib,
quyidagi nisbat tuziladi:

Ay fc+Ax) = f(0)
Ax Ax

40, Bu nisbatning Ax — 0 dagi limiti topiladi:

Ay fle+Ax) - f(x)
lim — = lim
Ax—»0 Ax  Ax—0 Ax

Hosilani hisoblash qoidalari. Differensiallash qoidalari.Differensiallash -

hosilani topish amalidir.
1. y=x O’zgaruvchining shu o’zgaruvchiga ko'ra hosilasi 1 ga teng.

Isbot: Bu teorema yuqorida keltirilgan - differentsiallashning to’rt bosqichi
asosida isbotlanadi, bu bosqichlarni ketma- ket qo‘llaymiz.

y + Ay = x + Ax
_ J=x

Ay = AX land 474
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Ay Ax I Ay I Ax im 2 — him 1

_ - _— —_— - _—=

Ax Ax Aalcr—r>lo Ax Aalcr—{lo Ax A)lcr—r>10 Ax Aalcr—l?o
- y=1 - y=x)=1

1 - formulani ushbu y' = (ww)' =u'v+v'u, ™)' =n-x""! formulalarni
bilgan holda xususiy holda isbotlaymiz.
y=x - y=1x - y=020)"=0D ' x+x)'1 -
™)' =n-x"1! gakora (x*) =1-x1"1=1-1° -
a® =1 dan 1° =1 bo'ladi,demak -
y' = (x)' = 1 isbotlandi.

2. O’zgarmas sonning hosilasi 0 ga teng, yani y' = f'(x) =c'=0

Isbot: Bu teorema yuqorida keltirilgan - differentsiallashning to’rt bosqichi
asosida isbotlanadi, bu bosqichlarni ketma- ket qo‘llaymiz.

Bizga, y = f(x) = c (¢ — o’zgarmas son) funktsiya berilgan bo’Isin.

Ay 0 .
y+Ay=c - Ay=c—y=c—c=0 A—x=E= -y
Ay L= () = o =
T AMa A 0=0 2 =S = =0
2 - formulani hosila ta’rifidan foydalanib yana bir isbotlaylik
y A
£ p=C
© ¥ * ar ganday x giymat uchun funksiyaning
x dan x+Ax ga o‘tganda ham f(x)=C va
I(XTAX)=L DO ladl.
Hosila ta’rifiga ko'ra: y' =c¢' = W — Doimiy funksiya uchun:
c—c 0 0
e d —_— =
Ax  Ax

Demak, doimiy funksiyaning hosilasi har qanday nuqtada nolga teng:
(Q)'=0.

Publishing centre of Finland 475



@ FARSef International Journal of Education, Social Science & Humanities.

PUBLISHERS _ Finland Academic Research Science Publishers
ISSN: 2945-4492 (online) | (SJIF) = 8.09 Impact factor

of

Volume-14| Issue-6| 2026 Published: |22-06-2026|

3. O'zgarmas c soni bilan biror funktsiya ko’paytmasining hosilasi shu son
bilan funktsiya hosilasining ko‘paytmasiga teng, ya'ni:

y=c-u -y =(C-uw)=cu

Isbot: Bu teorema yuqorida keltirilgan - differentsiallashning to’rt bosqichi
asosida isbotlanadi, bu bosqichlarni ketma- ket qo’llaymiz.

Faraz qilaylik, u = f(x) bo’lsin. U holda y = cu = cf (x) bo’ladi.

10y + Ay = cf (x + Ax)

20 Ay =cf(x+Ax) —cf(x) =c[f(x + Ax) — f(x)] = c - Au

3O.A_y_ c-Au

Ax_ Ax

. Ay . Au . Au
40, y" = lim — = lim (c-—)=c-11m —=c-u
y Ax—0 Ax Ax—0 Ax Ax—0 Ax

Demak,y=c-u -y =(-u) =c-u

3 - formulani, quyidagi y' = (uv)' =u'v+v'u formulani bilgan holda
yangicha isbotlaymiz.
y=c-u (c=const,c+0) -y =(-uw) =c-u

Isbot: (c-uw)' =cu+u'c=0-u+c-u =c-u

4. Agar u=ul)vav =v(x) bollsa , ikki funktsiya yig'indisi(ayirmasi)
hosilasi shu funktsiyalar hosilalarining yig'indisi(ayirmasi)ga teng.

Isbot: Bu teorema yuqorida keltirilgan - differentsiallashning to’rt bosqichi
asosida isbotlanadi, bu bosqichlarni ketma- ket qo‘llaymiz.

y=u+v - y+Ay=u+Au+v+Av - shutenglikdan y

N N A A+ A Ay Au 4 Av
u+v niayirsa y =Au+Av Ax  Ax  Ax
Ay A Av
- lim—=Ilm-—+lm-— - y =u"+7

Ax—»0Ax  Ax-0Ax  Ax—0Ax
y=u-v - (1) y+Ay=u+Au—-(w+4av) - 2y=u—-v (1) - 2) ni
ayiramiz. y+Ay—y=u+Au—-@w+A4av)—(u-v) -
y+Ay—y=u+Au—v—Av—u+v — o'xshash hadlarni qisqartirib

Ay =Au—Av - i—z = i—z - i—z - “mAx"O% = 1imAx_,Oi—Z — limAx_,oi—Z -
y' =u —-v
4 - formulani hosila ta’rifidan foydalanib yana bir isbotlaymiz.
Agar u =u(x)vav =v(x) bolsa, (u(x) + v(x)) =u'(x) +v'(x) -
bizga ma'lum y = f(x) ning hosilasi f'(x) = limAx_)OW gateng
u(x + Ax) + v(x + Ax) — u(x) — v(x)

@) +v()) = lim =
u(x + Ax) —u(x) + v(x + Ax) — v(x)
Axr—r>lo Ax
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oulx + Ax) — u(x)  v(x + Ax) —v(x)
lim + lim
Ax—0 Ax Ax—0 Ax
(ulx) —vx)) =u'(x) = v'(x) nio’zingizga topshiraman.

- u'(x)+v'(x)

5. Ikki funktsiya ko‘paytmasining hosilasi birinchi funktsiya hosilasini
ikkinchi funktsiyaga ko’paytmasiga qo’shish ikkinchi funktsiya hosilasini birinchi
funktsiyaga ko"paytmasiga teng. y =u-v u vav x —ning funktsiyalari

x ga Ax orttirma beramiz, u holda w,vwva y funktsiyalar mos holda
Au, Av va Ay orttirmalarni oladi.

Isbot: Bu teorema yuqorida keltirilgan - differentsiallashning to’rt bosqichi
asosida isbotlanadi, bu bosqichlarni ketma- ket qo’llaymiz.
y=u-v - y+Ay=w+Auw)(w+Av) - y+ Ay =uv+ ulv+ vAu + Aulv

— shutenglikdan y =u-v niayirsak - Ay
Ay ulAv vAu Aulv

= ul A AuA — =
uv+vu+uv—>Ax Ax+Ax+Ax -

y Ay I uAv_I_ I vAu_I_ I AulAv
A)lcr—r>10 Ax Achr—r}O Ax Achr—r}O Ax Aalcrllo Ax

-

. Ay . Av . Au o Au
lim —=u-lim —+v-: lim —+ lim — - lim Av
Ax—0 Ax Ax—0 Ax Ax—»0 Ax Ax-0Ax Ax-o0

u vav funktsiyalar Ax ga bog'liq emas, shuning uchun ular limit
ishorasidan tashqariga chiqarilgan:
Av Au

Imge=Y Mmp=v fmpe=w. fmav=o
y=uv - y =uv+vu - (W) =uv+vu

Tahlil va natijalar (Analysis and results).

5 - formulani hosila ta’rifidan foydalanib yana bir isbotlaymiz.

Agar u =ulx)vav = v(x) bo‘lsa,
(u) - v(x) =

u(x+Ax)v(x+Ax)—u(x)v(x)

limp,_ . - u(x)v(x + Ax) ni bir qo'shib, bir ayiraman
ule+ Ax)v(x + Ax) —u(x)v(x + Ax)  ulx)v(x + Ax) — u(x)v(x)
lim ( + ) -
Ax—0 Ax Ax
v+ Ax)(u(x + Ax) —u(x))  ux)(w(x+ Ax) —v(x))
lim ( + ) —
Ax—0 Ax Ax
v(x + Ax) (u(x + Ax) — u(x)) o u(@)(wlx + Ax) —v(x))
+ lim ) —
Ax—0 Ax Ax—0 Ax
Ax - 0 ga intilganda v(x + Ax) - v(x) ga intiladi,
limy, uEHAn-ul@) _ u'(x) ga teng bo’ladi.

Ax
Ax = 0 ga intilganda u(x) — u(x) ga teng,chunki Ax ga bog’liq emas.
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v(x+Ax)-v(x)

hmAx—>0 Ax

isbotlandi.

=v'(x) ga teng bo'ladiDemak v(x)u'(x)+ ulx)v'(x)

5 - formulani ushbu y=Inu - y' = (Inu)’ =u;’ formulani bilgan holda

logarifmik differensiallash usuli bilan yangicha isbotlaymiz.
y' = (uv) =u'v+v'u isboti

1. y=u-v
2. Iny = In(u - v) funktsiyani ikkala tomonini natural logarifmlaymiz
3. (Iny)' = (In(u - v))" hosila olamiz
4, (Iny)" = (Inu + Inv)' logarifm xossasidan foydalandik
5. (Iny)' = (Inw)’ + (Inv)’
6. y;, = %’+%’ ushbu y=Inu - y'=(Inu)' = u;’ formulani ishlatdik
v y' _uv+v'u . 4 .

: S = oy umumiy maxraj topamiz
8. y'(uv) = (u'v +v'u)y proporsiya
9 y' =y- u’v:vv’u y' ni topamiz

;o ] u'v+v'u . .. . ; . p .

10. y'=uw - —— berilgan y ni o‘rniga y = u - v giymatni qo’yamiz
11. y' = (w)’ = u'v +v'u gisqartirishdan so'ng,formula hosil bo‘ladi.

6. Ikki funktsiya bo’linmasining hosilasi shunday kasrga teng,uning surati
bo’luvchi bilan bo’linuvchi hosilasining kopaytmasiga ayiruv bo‘linuvchi bilan
bo’luvchi hosilasining ko“paytmasiga teng,maxraji esa bo’luvchining kvadratidan
iborat.

y = % funktsiya berilgan bo’lsin. Bu yerda v # 0

Isbot: Bu teorema yuqorida keltirilgan - differentsiallashning to’rt bosqichi

asosida isbotlanadi, bu bosqichlarni ketma- ket qo‘llaymiz.
u+ Au

u+ Au u_v(u+Au)—u(v+Av)_uv+vAu—uv—uAv

Ay = = -
Y v+Av v v(v + Av) v(v + Av) -
A A A A_u . v — & . u
Ay vAu uav _y _ Ax Ax R

= - =
v(v + Av) Ax Av
v(v + Ax Ax)
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Au Av T Au A_‘U
limA—y=limH.v_H.u=v AI;TOAJC u Alglcr—l)loAx
B0 Ax - x-0 Av . Av

VR A v m( a0

u'v—v'u u'v—v'u

!

y=v(v+v’-0)_ v?
u\' u'v—v'u
y=(;)= 2

Xulosa va takliflar (Conclusion/Recommendations).

6 - formulani hosila ta'rifidan foydalanib yana bir isbotlaymiz.
Agar u = u(x)va v = v(x) bo'lsa, (%) — hosila ta'rifidan -
flx+Ax) — f(x)

Ax

f'x) = lim ga teng,demak —
X—

u(x +Ax) u(x)
v(x + Ax)  v(x) . u(x)

ni bir qo'shib, bir ayiramiz —

o=,

Ax v(x + Ax)
u(x + Ax) u(x) u(x) u(x)
I vix +Ax)  v(x+Ax) " v(x +Ax) v(x)
Aalcr—r}o Ax
u(x + Ax) —u(x) 1 1
v(x + Ax) +ux) (v(x +Ax) v(x))

Ax—0 Ax

ulx + Ax) —u(x) v(x + Ax) — v(x)
v(x + Ax) —u(x) ( v(x) - v(x + Ax) )

Ax—0 Ax
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i u(x + Ax) — u(x) o u()(wlx + Ax) —v(x))
250 Ax - v(x + Ax) 350 Ax - v(x + Ax) - v(x)

Birinchi ifoda Ax —» 0 ga intilganda v(x + Ax) - v(x)ga intiladi —

u(x + Ax) — u(x)
m

Ax—0 Ax = u'(x) ga teng hosila ta'rifidan

Ikkinchi ifoda Ax — 0 ga intilganda v(x + Ax) - v(x)ga intiladi -

v(x + Ax) — v(x)
m

Ax—0 Ax = v'(x) ga teng hosila ta'rifidan

u' (%) _ u()v'(x) _ v)u' (0)-ulx)v' (x)
v(x) v2(x) v2(x)

Demak quyidagicha yozib olamiz.

_um (u(x)>' _ vu' @) —u@v')

y= v(x) v(x) v2(x)

Isbotlandi.

6 - formulani ushbu y=Inu - y' = (Inu)’ =%’ formulani bilgan holda
logarifmik differensiallash usuli bilan yangicha isbotlaymiz.
y' =) = ”"’v‘z”'” isboti

.

1. y=-

2. Iny =In (%) funktsiyani ikkala tomonini natural logarifmlaymiz

3 (Iny)' = (ln (%)) ikkala tomonidan hosila olamiz

4. (Iny)" = (Inu — Inv)" logarifm xossasidan foydalandik

5 (Iny)" = (Inu)’ — (Inv)" ayirmaning hosilasi

6 y;,= u:, —%’ ushbu y=Inu - y'=(Inu)' = u;’ formulani ishlatdik

7 y' _uv=v’ . 4 .

. ” — umumiy maxraj topamiz
y'(uv) = (u'v —v'u)y proporsiya
9 P () ! nit .
y =y — y' ni topamiz
r_u @v-v'y . . . _u . . .
10. y' =+ berilgan y nio‘rniga y = - qiymatni qo’yamiz
11. y' = (%) == vv_zv = gisqartirishdan so'ng, formula hosil bo‘ladi.
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