Jlekuis 21. HeBaacHi inTerpaJju
ITnan
1. Hegnacui inmezpanu | pody(3 HecKinuenumu mexcamu)
2. O3naku 30ixcnocmi HegnacHux inmezpanie | pooy
3. HeenacHi inmezpanu opy2020 pooy (8i0 neoomexicenux )yHKuiii)

1. Hegnacni inmezpanu | pody (3 HecKiHueHUMU mexHcamu)
Sk BiIOMO, MM PO3TJISJaId BU3HAYCHUN IHTETpaj Ha CKIHUYCHHOMY BIIPI3KY
[a;b]. TIpote y psini 3anau crae morpeGa po3risaTH iHTErpagd Ha HECKIHUCHHHX

IPOMDKKaxX [a;oo), (—oo;b], (—oo;+oo). Orxe, Hexall (QyHKIIIS f(X) BHU3HAYCHA Ha

IPOMIKKY [a;+oo) 1 € HEeTepepBHOIO HA OYJb-IKOMY BIPI3KY [a; B] ne B >a. Toxi
b

ICHY€ BU3HAUEHUH 1HTETpal I f (X)dX , SIKUM € (PYHKIIIEI0 CBOET BEPXHBOI MEXKI.
a

Osnavennss 1. Hesnacuum inmecpanrom nepuioeo pooy GyHKIIIT f(X) Ha

HpOMDKKy [a +OO) Ha3WBAOTh I'PAHUIIIO lim J dX 1 3alIUCYIOTH

B+

+00

'[f(x)dx:BILrEij( )dx (1)

VY 11boMy BHUIIAJIKy 1HTETpajl HA3UBAIOTh 30iJ/CHUM, SIKIIO TPAHUILI CKIHUCHHA 1
PO30idcHUM, SIKILIO TPAHUIlI HE ICHYe a00 HECKIHYeHHA, a MIIHTeTpadbHy (DYHKIIIIO —
[HME2POBHOI HA NPOMINCKY [a;+oo). Hexait tenep QyHkiis f(X) BHU3HAYCHA Ha
npomikky (—oo;b] i€ HemepepeHOIO Ha Gyab-sikomy Binpisky [A;b], xe A < b.

O3nauenna 2. Hesenacnum iHmeepanOM nepuwio2o pody (QyHKIIi f(X) Ha

IPOMDKKY (—oo;b] HA3UBAIOTh TPAHHUIIIO ;!im J dX 1 3aIUCYIOTh
b
jf(x)dx:Anrp f(x)dx. 2)

Sxmo ¢yHKIisS f(X) BU3HAUYCHA HA TPOMIKKY (—oo;+oo) 1 HemepepBHA Ha

OyIb-IKOMY BIIPI3Ky [a;b], TO MOKHA O3HAYUTH IHTErpal

+00 C +00
I f(x)dx:j f(x)dx+j f (x)dx (3)
—o -0 C
ne C - moButhHE nmiiicHe uncio. [aTerpan
+0 C B
I f(x)dxﬂm[f(x)dxﬂgﬂ f (x)dx (4)

—0
Ha3UBAETHCSI TAKOXK HEBAACHUM IHMe2panom nepuiozo pody QyHKIil f(X) Ha

IPOMIXKKY (—00;+0).



~+00

IIpu wpomy, sKmo oOWJBa IHTErpainu B MpaBiki yacTtuHi piBHOCTI (3)
30IratoThCs, TO HEBJIACHUN 1HTErpall j f (X)dx HA3UBAIOTh 30icHuM. SIKio xoya 0

—00
OIWH 3 IHTETpajiB MpaBoi YacTUHU PIBHOCTI (3) po30IraeThcs, TO HEBIACHUU

+00
iHTErpan j f (X)dx HasuBarOTH po3bivicHUM.

—o0
Bapro Big3HauuTH, 110 1HOII

NUTaHHA Npo 30DKHICTH (PO301KHICTB)
HEBJIACHOIO IHTErpaja MOKHAa BUPIMUTH HEe oOuuciroroun #oro. Ilpu mpomy

KOPHUCTYIOThCS] TAK3BAaHUMU O3HAKaMU 301’KHOCTI HEBJIACHUX 1HTETPAJIiB.

2. O3naKu 30ixcHoCmi HeB1ACHUX THmMeZPalié nepuLo2o pPooy
1. O3naka nopieHAHHAL.

S0 Ha MPOMDKKY [a;+oo) byHKIi f(X) 1 g(X) — HemepepBHi 1

33JI0BOJIBHSIOTE YMOBY 0 < f(X)S g(X) , TO 13 30DKHOCTI 1HTerpasna I g(X)dX

a
+00 +0
BUILTMBAE 30DKHICTH IHTErpasia I f(X)dX, a 13 Po30DLKHOCTI 1HTErpajia I f(X) dx
a a
+o0
BUILIMBAE PO3OKHICTD IHTETpaia I g(X)dX

a
2. I panuuna o3naka nopieHsAHHA.

Sxmo icaye rpanuis lim ;é))g:k, O<k <400, (f(X)>O, g(X)>O), TO

~+00

IHTETpaIH If(x)dx 1 I g(X)dX abo oaHOYacHO o0OmaBa 30IraroThCcs, ado

a
OJIHOYACHO PO30IraroThCs.

Hacnioxu. a) Slkmo k=0, To i3 30iKHOCTI

Tf(x)dx;

+00
J g(x)dx BummMBae 36DKHICTH
a

~+00

0) dxkmo k=+400 , To i3 po3bixHOCTI I g(x)dx BumMBae po3GLKHICTH

[ f(x)ex.

+00

3. SIkwo inTerpan I ‘ f(X)‘ dx 36iraerscs, To 36iraeThes i iHTErpa I f (x)dx
a

a
, IPUUOMY B IIbOMY BUIMAJKY BIH Ha3UBAETHCA AOCONIOMHO 30IHCHUM.



3ayearncenns. HaliuacTie npu AOCHIPKEHHI IHTETpaiiB NEPIIOTO POAY s

MOPIBHSIHHSA BHUKOPUCTOBYIOTh (PYHKLII —— , OCKUIBKM BIAOMO, WIO IHTErpal
(24
X

+o0
dx : . .
— (a> 0) 30iraeTbes mpu @ >1 1 po3diraerscs mpu 0< o <1.
X
a

Hpuxaan.
Jocnianti Ha 301KHICTB (PO30LKHICTD) 1 00YUCIUTH IHTErPAIIH.

L | &

X
3rigHo 3 popmyroro (1) MmaTumMeMo:
¢ dx % dx

. : B .. :
T:JLTml?:E!LTwIn|X| = lim (In|B|-In1)= lim In|B|=+% . Tpannus

B+ B—+o0

1
HECKIHYCHHA, OTXKEe, IHTeTpaj po30iraeThcs.

+00
2 J e—4x+1dx
0

¢ —4x+1 H f —4x+1 1 H —4x+1 B 1 H -4B+1 1
_[e dx = lim [e™**dx=—=lim e :——Ilm(e —e)=
5 B—+0 ) 4 B>+ O 4 B>+
1. _ 1. 1 1 e
=—=lime™+=lime=->-0+>-e=—.
4 B+ 4 B+ 4 4 4

['panuns ckiHYeHHA, 3aIaHUI THTErpall 301raeThCs.

3. HeenacHi inmezpanu opyz020 pooy (8i0 HeoomedceHux hyHKuiii)

Sk BimoMo, HEOOX1THOIO YMOBOIO 1HTEIPOBHOCTI (DYHKIIT Ha BIAPI3KY [a;b] €1l
obmexeHicTh. [IpoTe € 3amaui, M0 MPUBOJATH A0 PO3TISALY IHTErpana Bim QyHKIIII,
sKa Maike Ha BChOMY BIIPI3KY OOMEKEHa 1 cTae HEOOMEKEHOK IMOONH3Y JeIKOl
TOYKH, HAMpPHUKIaA, NMOOIM3y oaHiel 4yu 000X Mex. Toal mpupoaHbO MONIMPUTH
MOHATTS] BU3HAYEHOTO IHTETpayia 1 Ha Taki (yHKIlIi, BBIBIIM MPH LIBOMY JTOJAATKOBI
O3HAYCHHSI.

Omxe, Hexall GyHKIIIS f(X) 3aJlaHa Ha BIAPI3KY [a;b], KpIM, MOJXKIIMBO,
KIHI[IB, 1 € HCOOMEKECHOI0, HAIPHUKIA, MOOJIU3y TOYKH X =a, 30KpeMa Ha BIIpi3Ky
[a;a+8] , e 0<e<b—a. Hexaii f(X) € OOMEXEHOI0 1 1HTErpPOBHOIO Ha Oy/b-

SKOMY BIZIPI3KY [a+g; b]. Touky a mpu UBOMY HA3UBAIOTH 0COOAUBOIO MOYKOH
GyHKIil f(X).
Osnavennss 1. Hesnachum inmeepanom opyzoco pody GyHKIIT f(X) Ha

b
MPOMIXKKY (a;b] HA3MBAETHCS TPAHUIIS Iim0 j f (X)dx 1 TO3HAYAIOTh
£+
a+e



b b

Jf(x)dx:!ﬂg f(x)dx . (5)

Sxuo 1 rpaHuls CKIHYEHHA, TO I1HTErpajl HAa3UBAETHCA 30idcHUM. SIKILIO
IpaHUIl HECKIHUEHHA, a00 B3araji He ICHY€E, TOJIl IHTErpall HA3UBAETHCS PO3DINCHUM.
Oynkuis f (X) IpU LIbOMY Ha3UBA€THCSA IHTETPOBHOIO HA TAHHOMY MPOMDKKY.

Hexait tenep ¢ynkuisa f(X) € OOMEXEHOI 1 IHTEIPOBHOIO Ha OyIb-KOMY
Binpisky [a;b—&], 0<&<b—a iHe e inTerpoBrotO Ha Binpisky [b—&;b].

Osnavennsi 2. Heeracnum inmeeparom opyeoco poody GyHkiii f (X) Ha

b-¢

POMIKKY [a;b HA3UBAETHCA TPAHUIS IImO f(x)dx 1 MO3HAYAIOTh
£+

b b—¢
!f dx_!LrPOa f(x)dx. (6)

VY 1bOMY BHUIMAJKY TOUKa D BBaOXKAEThCS 0cob1u6010 moukoio GyHkiii f (X) :

PosrnsiHemo BuUMAIOK, KOMM OCOOJMBUMHU TOYKaMHM (YHKIII € OJHOYACHO
Toukn X=a i X=Db. Ile o3Hauae, mo QyHKIIisA f(X) HeoOMeKeHa Ha [a;a+g] Ta

Ha [b—e;b], a Ha OyIb-IKOMY Bi}lpiSKy [a' ,B] c (a;b) BOHA € iHTerpoBHOW. Tomi
TIOKJTaaf0Th J X)dx = I dx+j , Je X=C — JOBiIbHA TOYKa

iHTepBaﬂy (a,b) .B ObOMY pa31
b c b-¢

_a[f(x)dx:glLrPOa+€f(x)dx+!Lrpo f(x)dx. (7)

[HONMI MOXKEe TpamuTHUCS BHUNAAOK, KOJM IiTIHTerpajgbHa (QYHKIIISA f(X) €
HEOOMEXKEHOIO MOOIM3Y TOUKU X =C, sKa 3HaXOJAUTHCS BCEPEAMHI BiIpi3Ka [a;b]. B
IHIIMX YacTHHAX BiApi3Ka [a;b] byHKIIis f(X) iHTerpoBHa. ToOTO ToYka X=C €

0COOaUB0I0 MOUKOIO (byHKui'l' f (X)

Toxl moKJIagarTh J dx J dX +I dX aJie Terep y Iiil piBHOCTI

oOuaBa IHTErpajia TpaBOi YAaCTUHU O3HadaroThcs ¢opmynamu (5) Tta (6).
b c—¢ b
Mosnauarore: | f(x)dx=1lim [ f(x)dx+ lim [ f(x)dx. 8)
e—>+0 &—>+0
a a C+e
3ayBakMMO, IO O3HAaKW 30DKHOCTI HEBJIACHUX IHTETPANIiB JIPYroro pomay
aHaJIOTIUHI MOAIOHUM O3HAKaM JUIs 1HTErpamiB nepmoro poxay. Ilpu mocaimkeHHI Ha
301KHICTh 1HTErpaiiB, A€ OCOOJIMBOIO TOYKOI € TOYKAa X=a , JJs HOPIBHSHHSI
.1 . ¢ dx .
BUKOPUCTOBYIOTh (DyHKIII1 (—a, 1HTEeTpaN BiJ SKUX ‘[W 30ira€eThes, SKIIO
X—a ~(x—a



O<a <1 i posbGiraersest, sikmo o 21. Skmo ocobmueoro toukorw ¢ynkuii f(X) €

L1 . . 5 dx
TOYKa X =0, BUKOPUCTOBYIOTh (PYyHKIIi1 —, IHTEerpai BIJ SAKHUX I — TaK
b—x) ) (b—x)

camo 30iraetscs pu 0 < <1 1 po30iraeTses npu o >1.
Hpmc.ua):m. I[ocni)mm Ha 36i)KHiCTb (pO301KHICTB) 1 0OUMCIUTU IHTETPAIIH.

L[S —tim [ zlim -

_2||m(f J’) 2lim1— 2I|m\/_ 2.1-2.0=2.

£—>+0 &—>+0 &—>+0
FpaHI/ILIH 1ICHY€ 1 CKlH‘IeHHa, OTXKC lHTerpaJI 301ra€eThCs.

. —&
> J——JWI—?!L“JO'“M—XI -
:—Ilm(ln|4—4+g|—ln|4—2|):—IimIng+ limin2=co,
e—>+0 &—>+0

&40
OCKUTbKM Tepina rpaHuns HeckinueHHa (mpu € >+0 Ing——o0). Tobro

HAaIll IHTerpajl po30iraeThes.



