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Annotatsiya: Magolada aniq integralning ba’zi tatbiglari to‘g‘risida so‘z
yuritilgan. Dastlab, shakllarning yuzini aniq integraldan foydalangan holda hisoblash
formulasi keltirib chigarilgan, so‘ngra esa misol bilan mustahkamlangan. Keyin egri
chiziqli trapetsiyadagi egri chiziq parametik usulda berilganda uning yuzini hisoblash
formulasi topilgan va unga ham misollar keltirilgan. Misollar yechlshi bilan bir
qatorda shakllar hagida ham qisqacha tarixiy ma’lumotlar berilgan.
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Abstract: The article discusses some applications of the definite integral. First, the

formula for calculating the surface of shapes using the exact integral is derived, and then
it is strengthened by an example. Then the formula for calculating the face of a curve in
a curved trapezoid given by parametric method is found and examples are also given. In
addition to the solution of the examples, brief historical information about the forms is

given.
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AHHOTamus: B crarbe 00OCYXIAIOTCS HEKOTOPBIE MPHIIOKEHHUS OMPEAEIEHHOTO
uHTerpaia. CHavana BBIBOAUTCS (hopMyna pacuera MOBEPXHOCTH (PUTYp C IOMOILBIO
TOYHOT'O UHTETpPajia, a 3aTEM OHa YCUJIMBAETCS Ha IpUMepe. 3aTeM HaxoauTces popmyria
BBIYMCIICHUS TPAaHU KPUBOW B KPUBOJWMHEWHOW TpanelnH, 3aJaHHON MMapaMeTPUIECKUM
METOZOM, U NpUBOIATCA IpuMepbl. [loMuMO pemieHus NpUMEpPOB AaHbl KpaTKue
HCTOPUYECKHE CBEACHUS O (pUrypax.

KiroueBble ciioBa: npsimasi, IpsIMOYTOJIbHUK, HEOTPULATENbHASI, HENPEPbIBHAS,

(GYHKIIMS, SIUATIC, TUKIIONAA, TapaMeTPUIEeCKOe YpaBHEHHE.

Yuzani hisoblash formulalalari. Faraz gilaylik, x=a, x=b, y=0 to‘g‘ri chiziqlar
va y=f(x) nomanfiy uzluksiz funksiya grafigi bilan chegaralangan D tekis figura
berilgan bo‘lsin. Biz shu figuraning yuzini hisoblaymiz. Buning uchun [a;b]
kesmaning biror z, bo‘linishini olamiz:

a=Xo<x1<...<Xp=h.

f(x) ning [x«-1,Xx] kesmadagi eng kichik va eng katta giymatlari mos ravishda my

va My bo‘lsin. Har bir [Xk-1,Xk] ga mos, asosi shu kesmadan iborat bo‘lgan,

balandliklari esa y=my va y=My bo‘lgan ikkitadan to‘g‘ri to‘rtburchaklar yasaymiz.
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Barcha to‘rtburchaklarning kichiklaridan (balandliklari my) iborat bo‘lgan
ko‘pburchak D figuraga ichki chizilgan ko‘pburchak
bo‘lib, katta to‘rtburchaklardan iborat ko‘pburchak

tashqi chizilgan bo‘ladi. Ularning yuzlari mos ravishda

f

¥
y=fx)
ey

a Xp X3 XprXk Xal b

o= kaAXk =S(z,), o' = Z M, Ax, =S(z.)
k=1 k=1

bo‘ladi. Shartga ko‘ra f(x) funksiya uzluksiz, bundan uning integrallanuvchi

ekanligi kelib chigadi. Demak,

supo = |/1ILT(1J§(TH) = 'i'iﬂs(fn) =infe' (1= rggAxk) ,

ya’ni D figura (egri chizigli trapetsiya) kvadratlanuvchi va uning yuzi

S:_T f (x)dx

bo‘ladi. Agar yuqoridagi D figura quyidan y=0 to‘g‘ri chiziq o‘rniga
y=0p(x) (p(x)< f(x), xe[a;b]) chiziq bilan chegaralangan bo‘lib, ¢(x) funksiya

uzluksiz bo‘lsa, u holda

S = [(f (0~ p(x)dx

bo‘ladi.
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Misol. y=x? va x=y? chiziglar bilan chegaralanagan
figuraning yuzini toping.
Yechish. Berilgan figura yuqoridan y = Jx, 0<x<1 chiziq bilan, quyidan esa

y=x2, 0<x <1 chiziq bilan chegaralangan. Shuning uchun
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Egri chizigli trapetsiyadagi egri chizig parametik usulda

= o(t),
{X o) (a<t<p) berilgan bo‘lsin, bunda ¢(az)=a, ¢(p)=b, [«; 2]

y=yw(t)
kesmada y (t) uzluksiz, ¢(t) esa monoton va uzluksize’(t) hosilaga ega deb faraz

qilamiz. O‘zgaruvchini almashtirish qoidasiga asosan quyidagiga ega bo‘lamiz:
b B
5= f()dx=[w ¢/ B)ct (1)

X =acost,

y =bsint (0=<t<27) ellipsning yuzini hisoblang

1-misol. {

(Ellips — ikkinchi tartibli yassi yopiq egri chizig. Aylanma konus bilan uning

uchidan o‘tmaydigan kesuvchi tekislik kesishishidan hosil bo‘ladigan yassi figura.

2 2
Ellipsning kanonik tenglamasi: % + i—z = 1. Ellipsning kichik yarim o‘qi b, katta
yarim o‘qi a. Markazi esa O(0;0) — koordinata boshi. Ellipsning uchlari (-a;0),

(a;0), (0;-b), (O;b). Ellipsning simmetriya markazi O(0;0), simmetriya o‘qlari OX,

Oy o‘qlar)

. X .
('a,O) (a’o) >
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(0;-b)

Yechish. Avval ellipsning chorak gismining yuzini topamiz:

0 2 2 : i
E:Ibsint(—asint)dt:abjsinztdt:a—bj(l—COSZt)dt:a—b(t—M) _rab
4 2 , 24 2 2 )iy 4

2

. Demak, S=rab.

) , X =a(t—sint), L . o

2-misol. Ox o‘qi va 0<t<2r sikloidaning bir arkasi bilan
y =a(l-cost),

chegaralangan figura yuzini hisoblang.

(Sikloidalar to‘g‘r1 chiziq bo‘ylab aylanma harakat gilayotgan aylanadagi aniq bir
nugtaning trayektoriyasi sifatida ta'riflanadi. Sikloidalarni ko‘plab mashhur matematiklar
o‘rganishgan. Ushbu egri chiziglarni mufassal tekshirgan dastlabki olimlardan biri

mashhur olim, zamonaviy fizika fanining otasi bo‘lmish Galileo Galileydir (1564-1642).

Birog, Galileyning bu borada omadi chopgan deyish giyin. Xususan u, sikloida va tekislik
orgali chegaralangan yuzani hisoblashga kop bora urinib, buni uddalay olmagan. U hatto
metall plastinadan xuddi shunday egri chizigli shaklni yasab, uning yuzasini sof fizik
o‘lchashlar orqali ham hisoblamoqchi bo‘lgan, lekin baribir magsadiga yeta olmagan.
Ushbu shaklning yuzini aniq hisoblashni birinchi bo‘lib Rene Dekart (1598-1650)

uddalagan.
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U 3zr? ga teng bo‘lib, bundar - sikloida chizayotgan aylana radiusi. Dekartdan
so‘ng Jil Roberval (1602-1675) ushbu egri chiziq chizayotgan yoy uzunligini hisoblab
chigdi. Ushbu yoy ham juda sodda matematik formula orgali ifodalanadi: L=8a. Ushbu
egri chiziq bundan tashqari, ancha yillardan davomida ko‘plab olimlar va muhandislar
uchun chaqilmas toshyong‘oq bo‘lib kelgan ikkita muhim masalani yechish uchun ham
xizmat qildi)

Yechish. (1) formulaga ko‘ra

2 2
= Ia(l—cost)a(l—cost)dt:az .[ (L—cost)’dt =
0

0

27

2 2r 2
=a2(J' dt—2fcostdt+ fcosztdt):az((t—ZSint) 27+

+= j (1+cos2t)dt) =a’(2z + = (t+ sm2t)‘ ) =37a’.
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