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ANNOTATSIYA

Ushbu maqolada Egri chiziqli integral hagida qisqacha ma’lumot va egri chiziqli
integralning xossalari va formulalari hamda chizma keltirib o‘tilgan, magolada quyda
aniglangan yig’indini ham o°sha limitga, ya’ni egri chizigli integralga intilishi kelib
chigadi, x, y, z dan t parameter bo‘yicha olingan (egri chiziqli integralni hisoblashda
kerak bo‘ladigan) hosilalar osongina topiladi:

Kalit so‘zlar: Egri chizigli integral, uzluksiz funksiya integrali, tekisliklar,
yig’indining limiti, egri chiziqning MN yoy, Lagranj formulasi, fazoviy egri chizig,

chizigning parametrik tenglamasi.

BBIYUCJIEHUE KPUBOJIMHENHOT' O UHTETPAJIA
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AHHOTAIIUA

B aT0i1 cTathe npuBeneHa kparkas uHpopmalus o KpuBojauHeriHoM MHTerpare,
a TakXe IpPUBEJIECHBl CBOWCTBA U (POPMYJIbl KPUBOJIMHEMHOIO MHTErpana, a TaKKe
rpaduk, U3 KOTOPOro CIAEAYET, YTO CYyMMa, ONPEEIICHHAs B CTaThe, TAKKE CTPEMUTCS
K 3TOMY IIpEENy, TO €CTh K KPUBOJIMHEMHOMY MHTErpally, IPOU3BOAHBIE OT X, Y, Z
HoJydyeHHble 1o napaMmerpy U (KOoTopelii HEOOXOAMM JUIsl  BBIYMCIICHHUSA
KPUBOJMHENHOTO UHTErpaia) MOT'YT OBITh JIETKO HAMJICHBI.

KuroueBbie cioBa: HTerpan KpuBOW, MHTErpan HENPEpbIBHOM (PYHKIUH,
IUIOCKOCTH, Tpexen cymmbl,” nyra kpuBoir (MN), ¢dopmymna Jlarpanxa,

MIPOCTPAHCTBEHHAS KpHUBasi, NapaMEeTPUUECKOE YPABHEHHE MPSMOM.

CALCULATION OF THE CURVE INTEGRAL

ABSTRACT
This article provides brief information about the curvilinear integral, as well as
the properties and formulas of the curvilinear integral, as well as a graph from which
it follows that the sum defined in the article also tends to this limit, that is, to the
curvilinear integral, derivatives of X, y, z obtained by the parameter t (which is
necessary for calculating the curvilinear integral) can be easily found.
Keywords: Curve integral, integral of a continuous function, planes, limit of sum,

arc of a curve (MN), Lagrange's formula, spatial curve, parametric equation of a line.

1-rasm

Oxy tekislikda L kontur bilan chegaralangan shunday D soha berilgan bo‘lsinki,
bu sohaning ichki nuqtasi orgali koordinata o‘glaridan birortasiga parallel holda
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o‘tuvchi ixtiyoriy to‘g’ri chiziq sohaning L chegarasini ko‘pi bilan ikki nugtada kessin
(ya’ni D to‘g’ri soha bo‘Isin) (1-rasm).
D soha Ox o‘gidagi [a, b] kesma proeksiyalanadi, bunda soha pastdan
y=y1(%)
(1,) egri chiziqg bilan chegaralanadi, yugoridan esa
y=y2(x), [y1(®) < y2(x)]
(1,) egri chiziq bilan chegaralanadi, deb faraz gilamiz. U holda D sohaning yuzi:

b b
S = jyz(x)dx—fyl(x)dx

birog vy = y,(x) tenglama 1,(MPN) egri chizigning tenglamasi bo‘lgandan,
birinchi integral shu egri chiziq bo‘yicha olingan egri chiziq bo‘yicha olingan egri

chizigli integraldir; demak,
b

j y,(x)dx = j ydx.

a MPN

Ikkinchi integral esa 1, (MQN) egri chizig bo‘yicha olingan egri chizigli integral,

ya’ni:
b
J yi(x)dx = f ydx.
a MQN

Egri chizigli integralning quydagi xossasiga asosan:
Xossa. Egri chizigli ostidagi ifoda integral egri chizig’ining shakliga va

ko‘rsatilgan integral yo‘nalishi bilan aniglanadi.

fydxz— fydx

MPN NPM
demak,
S=-— fydx— fydx=—fydx. (D)
NPM MQN L
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bu holda L egri chizig soat strelkasi yo‘nalishiga teskari yo‘nalishda aylanib

chiqgiladi.

Y=y,(x)

bt

(=)
ST-3
¢
1
X

2-rasm
Agar L chegaraning bir gismi Oy o‘qqga parallel bo‘lgan MM kesmadan
iborat bo‘lsa, u holda
M)
ydx = 0
(My)
bo‘ladi va (1) tenglik bu shartda ham oz kuchini saglaydi (2-rasm).

Shunga o‘xshash

S = j xdy (2)

L
ekanligini ham ko‘rsatish mumkin.

(1) va (2) tengliklarni hadlab go‘shib va 2 ga bo‘lib, S yuzni hisoblash

uchun yana bitta:

1
Szzjxdy—ydx (3)

L
formulani hosil gilamiz.
Misol. x = acost, y = bsint elipsning yuzi hisoblansin.
Yechish. (3) formula bo‘yicha quydagini-hosil gilamiz:
2T
S = %f [ acostbcost — bsint(—asint)dt = mab.
0
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(3) formula, shuningdek, (1) va (2) formulalar ham chegarasi koordinata
chiziglari bilan ikkitadan ortig nugtada kesishadigan yuzalar uchun ham o‘rinli

ekanligini ko‘ramiz (3-rasm).

o T ™x
3-rasm
Buni isbot gilish uchun berilgan sohani (3-rasm) 1* chizig yordami bilan ikkita
to‘g’ri sohaga ajratamiz. Ularning har biri uchun (3) formula o‘rinlidir. So‘ngra hosil
gilingan chap va o‘ng gismlarini qo‘shib, chapda berilgan sohaning yuzini, o‘ngda
butun chegara bo‘yicha olingan (% koefitsentli) egri chizigli integralni hosil gilamiz,

egri chizigliintegral 1* bo‘luvchi chiziq bo‘yicha ikki marta to‘g’ri va teskari

yo‘nalishda olingani uchun u nolga teng.
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