HesJuacHi inTerpajm

PosrisiHemMo npukiaay, OB’ si3aHl 3 00YMCICHHSIM Ta JTOCIIKECHHIM
HEBJIACHUX 1HTETPaJIiB.

Ipuxkaag 1. OOYMCINTH HEBJIACHI IHTETpalid MEPIIOro poay abdo
BCTAHOBUTH 1X PO301’KHICTb:
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a) I, = -f— 0) 1, = -[ x> +2x+10°

2
, xIn? x .
e 00
Po3B’si3aHHsA. a) 3a BU3HAYEHHSAM HEBJIACHOTO IHTErpajia IMepiioro
poAy MAaeMO:

+00
B) I3=jxsinxdx.
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0) 3Hailnemo HeBnacHuM iHTerpan |,:

) 0

) dx : dx . dx
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JXT+2X+10 boed X7 42X +10  avwer X7 +2X+10
3amicte Toukn X =0 3a TpPOMiKHY MEXYy IHTETpYBaHHS MO>KHA B3SITH
OyIb-SIKY 1HIIY CKIHUEHHY TOYKY YHUCIJIOBOI MPSIMOI.

3HaiiieMo rpaHulll 3 IpaBoi YaCTUHU OCTAaHHBO1 PIBHOCTI:

g2 e?

S dx R 1. x+1 1 1 =
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[lizcTaBuBIIM LI TpaHuLl y Bupas 1 |,, orpumaemo:
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B) BUKOpHUCTOBYIOUM BU3HAUEHHS HEBJIACHOTO 1HTErpaja MepIiioro poauy,
Ma€EMO:

I2
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+00
= jxsin xdx = lim | xsin xdx =

a—>+o0

u=x,dv=sinxdx, | _
du = dx, v =—Cos X.

a
= lim —xcosx| +fcosxdx =

a—>+00

= lim (-acosa+sina).

a—>+00

OcTanHbo1 rpaHulll He icHye. [HTerpan |, € po30iKHUM.
Ipukaag 2. OOYUMCIUTH HEBJIACHUM IHTErpayl MEPIIOTO POAY

| - I xdx
=
2 1/(x2 —3)
Po3B’s13aHHA. Hepexo;mqﬂ 710 TPAHMIIl, MAEMO:
1 a

f = I|m I|m 3)_2
2 x

a—)+00 a—)+oo
— X —

PosrasHyTi B eKIiii o3HaKu noplBHﬂHHﬂ Jal0Th 3MOTY JOCIIIUTH Ha
301KHICTh HEBJIACHI 1HTErpaau. Po3rissHeMO BiAMOBIIHI MPUKJIIA]IH.
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a—>+o0 aZ _ 3
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Ipuxaan 3. Jlocniautu Ha 30DKHICTB 1HTErpant | = I 3 3 .
5 3X° + X +1

Po3p’sizanns. BukopuctaemMo TrpaHU4YHY O3HAKy MOPIBHSIHHS.
OCKUIbKM Y 3HAaMEHHHUKY MIAIHTErpaibHOrO JApo0y  3HAXOJIUTHCS

MHOTOUJICH 5 CTeNeHI0, TO IOPIBHAEMO MiTIHTETpalbHY (PYHKIIIIO

1 1
f(X):C’>x5+x3+1 SF:
5
lim f(x)_ lim X =£=const¢0,
X—>-+00 }{(5 X—>+00 3X +X +1

Takum yuHOM f (X)e HECKIHYEHHO MaJIOIO MOPSAJKY A =5 y MOpPIBHAHHI 3

1 : . :
—. Ockisbku 5>1,T0 TaHuit 1HTETPal € 301KHUM.
X

+00
. . . 2
Ipuxaan 4. Jlocoiautu Ha 301KHICTD 1HTErpa J‘ (1— COS—) dx.
X
1
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Po3p’si3aHHs. 3anumeMo IMIJIHTErpajdbHy (QYHKIIO Yy BUIVILOIL

2 . .1
f (x)=1-cos==2sin’=. BoHa € J0jaTHOIO Ta HENIEPEPBHOO MpH X > 1.
X X

: .51 : :
OCKINBKM IpU X —> 400 2SiN° = € HeCKiHYEeHHO MO0, eKBiBAJIEHTHOIO
X

— , TO 38 YaCTKOBOKO O3HAKOIO MOPIBHSHHS JAHUHN IHTETPA € 301KHHIM.
X

Ilpukaax 5. Jocmiautn Ha aOCOMIOTHY Ta YMOBHY 3015KHICTh
11— 4sin 2x

1 X +2\/_
1—-4sin2x

Pose’sizanns. Ilininterpansua dyskmis f(X)= 3MIHIOC

X +2f

3HAK HA TNPOMDKKY IHTETPYBaHHS, TOMY JOCHIAMMO Ha 30DKHICTh

iHTEeTpa

I ‘ f dX OCKUIBKY

1- 4sm2x| 1+|4sm2x| 5

‘f(x)‘ X +2\/_ X +2\/_ _3

a iHTerpan j—SdX € 301KHUM, TO, 3a 3arajilbHOI0 O3HAKOIO IMOPIBHSHHS,
1

+00

30DKHUM € 1 ”f(x)‘dx. TakuMm 4ymHOM, 3aJaHMi 1HTETrpayl 30ira€ThCs
1

a0COJIIOTHO.
Ilpukiaag 6. BukopucTtoByroud O3HAYEHHS, OOYMCIUTH HACTYIIHI
HEBJIACHI iHTerpaJm a00 BCTAaHOBUTH 1X pO3O1KHICTb:

a)Ix3ln ' Icosx

. : 1
Po3p’sizanHst. a) IliginTerpampHa ¢yHkimis — f (X) = e €
XNin X

HEOOMEXXeHOro y okojii Touku X =1. Ha Oyap-sikomy BiIpi3Ky [1+ g e]

BOHA € HETEPEPBHOIO, & TOMY IHTETPOBHOIO. 32 BU3HAYEHHSM HEBJIACHOTO
1HTerpayia Ipyroro pojay MaemMo:
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e e
dx : dx . |3
I—=|Im ———=lim| =(Inx)
 xdInx =20 xJInx =0 2

l+e
3. > 3
—Eerﬂ)(l_?“” (1+a))_5.
1

6) Hininrerpamsna ¢pynkuis f(X)=

l+e

€ HEOOMEKEHOIO Y OKOJII TOUYKHU

COS X
T. . o T
XZEI € IHTErpOBHOIO Ha OyAb-IKOMY BIJPI3KY {O;E—s}, ne €>0,

OCKUIbKH € HEMEPEPBHOIO HA 1IbOMY BiZpi3Ky. ToMy OTpUMy€eEMO:

T i

7ok 2 dx x n))2
——=Ilim | ——=Ilim|In| tg| —+—
0 COSX 20 ¢ COSX &0 2 4

~tafo(o(3-5] -

[aTerpan € po30iKHUM.

0

B) Poskimagemo migiHTEerpagbHy (DYHKIIIIO f(x)z1 5
—X

eJIEMEHTApHUX JPOOIB:

f(X)z 1 _ 1 :l( 1 N X+2 j
1-x° (1—x)(x2+x+1) 3l1-x x*+x+1)

Tonai oTpumyemo:
j dx 1pdx 1 x+2

=l — |
=X 3y1-x 37X +x+1

Jpyruii 1o1aHoK y npaBiil YaCTUHI JaHOT PIBHOCTI € BIACHUM BU3HAUYECHUM

IHTEerpaJioM, TOMY BIH HE BIUIMBAa€ Ha XapakTep 301KHOCTI 3a4aHOTO

1
) .. . dx
1HTGI‘paJIa. BOHa BU3HAUYAETHCA 361)KHICTIO lHTeraJIa _— .
71— X
1 1-¢
dx i dx i e
——=lim| —=-Ilim (In(l— x)) = 400,
0

Ol_x_s—>001_x e—0

Takum 4rHOM, 3aJJaHUM THTETPaN € PO30T1KHUM.

2
Ipukaax 7. O6UnucauTH iHTETpaT I‘/?dx.
—X
0
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Po3p’sizanns. Jlanuii  iHTErpal €  HEBJACHUM,  OCKIJIbKH
niIHTerpaibHa (yHKIS € HEOOMEKEHOK Y OKOJI1 TOUKU X = 2.

. o . 2+ X
3HAMEeMO HEBU3HAYCHUW 1HTErpai I 2—dX. Jist mporo
—X

NEPETBOPUMO MIAIHTErPAIbHY (DYHKIIFO:
f(x)= 2+X 24X 2 X

_ —_— +
X J4-x2 Ja-x* J4-x
I ?dx:Zarcsini—\M—x2 +C.
\ 2—x

Oyukmis  F(x)= 2arCS|nE—\/4 x*  memepeppa Ha [0;2] Ta

F'(x)= f(x) na (0; 2). Tomy mist OGUUCICHHS LAHOTO IHTErpalIa MOXHA
3actocyBatu ¢popmyny Hptotona — Jleionima:

2 2
I ﬂdx :(Zarcsing—\M—xzj
\} 2—X

Ipuxaan 8. Jlocniautu Ha 301KHICTD 1HTErpa .[ \/_

=7n+2.

Po3p’sizanns.  [lanui iHTerpan €  HEBJACHUM, OCKUIbKHU

Xxf
X =0. IIpeacraBuMo iHTErpaa y BUTJISII:
dx dx ¢ dx
==+

oxx o xdx g x¥x

O6uaBa iHTErpau y MpaBiil YaCTHHI OCTAHHBKOI PIBHOCTI € PO301KHUMHU,

niIHTerpajibHa (yHKIIISA f( ) € HEOOMEKEHOI0 Yy OKOJII TOYKHU

OCKUIbKHU 1HTErpa j— € po30DKHUM THpu A >1, a y HalloMy BHUIAJKY
O

k:g>1. TakuM YMHOM, 3a YaCTKOBOIO O3HAKOK TOPIBHSIHHS IS

1
HEBJIACHUX IHTETPaJiB JPYroro pojy iHTerpal J‘

% x¥x

Ipukaax 9. O6uncauTn HeBiaacHUU iHTErpan | :Jxm In" x dx, me

€ PO301KHUM.

m>-1, neN.



Po3B’s13anHs. 3HaliieMo 3HaueHHs inTerpaia npu N =0:

1 m-+1
X 1
= _[xm dx = = :
m+1l, m+1
[Tpu n>0 IPOIHTErPYEMO | YaCTUHAMHU, BUOpaBILIU
. nin"* xdx X
u=In"x, dv=x"dx.Tomi du=————,v=——. OTpUMaEMO:
X m+1
1 1
Xm+1 n B n
| =——In"X ———[x"In"*xdXx=———1_,.
m+1 ., Mm+19 m+1

OcTaHHS pIBHICTh BH3HA4Ya€ PEKypeHTHY (HOpMyiy, 3 JOMOMOIOK SIKOI
iHTerpan |, mpuBoautses no |, npu goBuIbHOMY N € N

AL T U G VAL

n ma1 n-1 _(m+1)n 0 (m+1)n+1'

Takum uymHOM, iHTEerpanm |, € 30DKHMM, a Horo 3HayenHs |, =-1.

3Haiinemo iHTerpan |,:

0 . . b
I _*Ixcosx—smx J-d sinx) _ i [sinx
2 4 X2 b—>+oo _b—)+oo X

_ lim sinb _o.

b—>+oo b

Mu otpumanu, mo iHterpamul, ta |, € 301KHUMHU, TOOTO 301KHUM €

Takox 1HTerpan | =1, +1,.
2 dx
Ipuxaan 11. Jocaiautu Ha 301KHICTB 1HTErpan | = Il -
—X
0

Po3p’sizanns. [liginterpasibHa QyHKINS € HEOOMEXKEHOI0 Yy OKOJI
TOYKHU lee[O; 2]. [IpeacraBumo iHterpan | y Bumsiai cymm JBOX

IHTErpaIiB:

¢ dx  podx ¢ odx
=] S P
1-x ¢1-x 71-X
Jlns 301kHOCTI 1HTerpana | motpiOHo, mo6 obunsa interpamu, 1, ta 1,,

=1 +1,.

Oynr 301 KHUMHU.
ITpu 0 <b <1 orpumyemo:
¢ dx 1 1+b
I =—In
2

+ 1-x* 1-b

=F(b).
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Ockimsku dynkuis F(b) mpu b—>1-0 He mae ckimdeHHOI TpaHMI, TO
iHTerpan |, € po30ikHUM, TOMY pO301’KHUM € TAKOXK IHTErpall | .

Hpuxkaaxg 12. Jlocmiguth Ha 30DKHICTP HEBJIACHHUM 1HTErpal

+o 4 2
X" —=2X" =5
I:J‘ - —— dx
) XT+4XT+9
, . : —2x* -5
Po3p’sizanns. [ligiHTerpasibHa  QyHKIIS f(x): s ——€
X*+4x°+9

HEMEPEPBHOIO HAa BCbOMY MPOMIXKKY IHTETPYBaHHS (O; + oo), TOMY Ma€EMO

HEBJIACHUM 1HTErpan mepumoro poay. OCKUIbKU f(x) € PpalliOHAIBHOIO

¢yHKIl€l0, TO 11 mepBicHAa MOXXe OyTH NPEACTaBICHOI Y BUIIISI
enemeHTapHoi (QyHkiii. [Ipore, OCKUIbKM 3ajadya OOYMCIEHHS [aHOIrO
IHTErpajia He CTABUTHCS, TO 3aMICTh 3HAXOJI)KEHHSI IEPBICHOI 3 HACTYITHUM
OOUMCIIEHHAM 1i  TpaHUIl HA  HECKIHYEHHOCTI,  OOMEXKHUMOCH
BUKOPUCTAHHSIM O3HAKW TOPIBHSHHS JIi BCTAaHOBJIEHHS 30DKHOCTI 4YH
PO301KHOCTI JAHOTO 1HTErpasa.

Pi3HuIs MK CTETIEHSIMA MHOTOYJICHIB Y 3HAMEHHHUKY Ta YHCEILHUKY
MIIHTETPAIbHOTO BHpa3y JIOPIBHIOE 2, TOMY Y SKOCTI €TaJlOHHOIO

. : ¢ dx
1HTerpayia Jjisi MOPIBHSIHHSA PO3IJITHEMO j —, WO € 30LKHKM.
1 X
. f(x) .
Ockimbkun  lim =1=const, To 1HTErpas | TaKOX €

X—>—+00 }/
301KHUM.

Ipuxkaaag 13. Jlocmiautd Ha 30DKHICTP HEBJIACHUW 1HTErpa

| = J' dx
o VX+X°
. : 1
Po3p’sizanns. [ligiHterpanbHa  QyHKIS f(x) = €

X+ X

HEOOMEXKEHOI0 Ha HUXHIA MEXI1 IHTerpyBaHHs — Toulli X =0, Tomy s
JOCIIIIPKEHHST JTaHOTO 1HTerpaja Ha 301KHICTh, MNPEICTaBUMO HOro Yy
BUTJISAIl CYMH JBOX 1HTETPaiB:

B el vt fm

=1 +1,.
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JUIs [ocIKeHH KOKHOTO 3 iHTerpams, |, Ta |,, BUKOpUCTaEMO O3HAKY
nopiBHsAHHA. [liniHTerpansHa Qynkuis B |, npu x — 0+€ HECKIHYEHHO
BEJIUKOIO, €KBIBAJICHTHOIO x*%, TOMY 32 O3HAKOIO MOPIBHSHHS 1HTErpal
I, € 30pkHuUM. Y iHTerpani |, migiHTerpanbHa QyHKLiS mMpu X —> +o0 —
HECKIHUYCHHO MaJja, EKBIBaJICHTHA x_%, 3BIJIKH BUIUIMBA€E, IO JaHWM

inTerpan takox € 36ixuuM. Ockinbku |, Ta 1, € 36ixHMME iHTerpanamu,
TO IX CyMa TaKOX € 301>KHUM 1HTErpaJioM.

+00 .
. .. . SIN X
Ipukaan 14. Jocniant Ha 301KHICTH iHTErpan | = j ——dx.
o VX +X°
sin X

Po3p’si3anHs. Ockinbku migiHTerpanbHa Gyakmis f (X) =

N
€ HEOOMEXEHOI Yy OKOJl JIBOi Mexi 1HTerpyBanHs X=0, To s
JTOCHIPKEHHST 3aJ]aHOr0 1HTerpaja Ha 30DKHICTh MPEACTaBUMO HOTO Yy
BUTJISAIl CYMH JBOX HEBJIACHUX 1HTETPaJIiB:

I_T sinx_ j sin x dx+T SINX
= — = | ——— — = 1 9-
o VX +X° o X+ X LN+ X

) . sin X . 1
Ockinbkd TpU X — 0+ (QYHKIII —————= € CEKBIBAJIEHTHOIO ——=, TO

2
VX +X° VX
inTerpan |, 3a yacTkoBOIO 03HAKON MOPIBHSAHHA € aGCOMIOTHO 361KHUM
(TyT migiHTerpaiibHa (PYHKIIS € JOJATHOIO HAa MPOMIXKKY IHTETpyBaHHS
sin x 1
<

< , @ pyHKIIA y
VX x| XX

(XY . e e . . . 1
I[MpaB1IM 4Y9aCTHUHI M1€1 HCPIBHOCT1 CKBIBAJICHTHA T/, TO 3a YaCTKOBOIO
X 2

[O; 1] ). OCKiIbKH Ma€ MicCIIe OIliHKa

03HAKOIO TOpiBHAHHSA inTerpan |, € 30ixuum. Tomy cyma interpanis |,
Ta |, TexX € 301>KHUM IHTErpajIoM.
Ipukaan 15. 3HaliTu rojioBHE 3HaYeHHs 1HTErpaia 3a Kori:
+00 X 2 dX
a) |l = Iz—dx;6) = —.
X*—2X+5 g5 XIn X

—00

Po3B’si3aHHs. a) 3HaiIeMo NMepBiCHY MiAIHTErpabHOI PYHKITII:



X X°—2X+5 dx
Iz— —f al )+I 7 =
X —2X+5 x> —2X+5 (x—l) +4
:lln(x2—2x+5)+larctg;1+c.
2 2 2
Xdx
Y X M a0 £~
|=VP.[———dx=lim [ X' =2X+5
X*—2x+5  Mow o 1
2
) x-1
lim {In(x —2x+5 +arctg ——
M —+o0 2
1 .. M?—-2M +5
== lim In

2M—s0  M?Z 4+ 2M +5
1 . M -1 -M-1) 1 T
+— lim | arctg —arctg—— |==Inl+—==
2 2 2 2

2 M —+0

T
>
0) [lepBicHa nigiHTErpadbHOT QYHKIIT Ma€ BUTIISL;

lenx_-[ 0% _ 1o (inx)-C.

In X
1-¢ 2
dx dx
| =V.P. —_Im —t | —|=
s XInx e0) doxinx 4 xInx

2
g—>+0 I+e

:!m[ln\(ma-s))\—|n|n2+|n|n2—|n\(|n(1+ g))u _
In(l—e)
In(1+¢)

- Ilm[ln|ln X +Ininx

=limIn =In1=0.

£—>+0

IIpukiaaau s caMoOCTIiHOI POOOTH.

Hocniaut Ha 301KHICTh YU OOUMCIIUTH HEBJIACHI IHTErpaJIn

T dx

J m (301KHUIN)

1)

+OO

2) X—+31dx (po30ixHUIA)

T VX




3)

4)

5)

6)

7)

+00

I Sm3X dx (30ikHMIA)
1 X
1
o (301kHUH, 2)
v V1—X
¢ dx
— - (po30ixHMif)
X
1
- dx
—— — (po30ixKHUI)
S IX +4x°
1
XX . (301xHUMH, 1)

sv1-x2
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