InTerpyBaHHsi TPMrOHOMETPUYHMX (PYHKUII.
1. Iuterpanu BUTISAY .[ sin Rx cos Ixdx ; _[cos Rx cos Ixdx , _[sin RxsinIxdx .

InTerpanu Burnsmy jsin Rx cosIxdx ; Icostcostdx; Jsin Rxsinlxdx, ne |1 1 R -

JiMcHI yncna, | # R, 3HaXOIUTHCS 3a JOIIOMOTO0 (POPMYII:
sin Rxcos Ix =%(Sin(R —)x+sin(R+1)x)
cos RxcosIx =12(cos(R —1)x+cos(R+1)x)
sin RxsinIx :%(cos(R —1)x—cos(R+1)x)
Hanpuknan, 3HaiTH 1HTErpaiu:

Jsin 3xcos7xdx = %J'(sin(B—7)x+sin(3+7)x)dx =
= 1j(s,in(—4x) +sin10x)dx = —ljsin 4xdx +1jsin 10xdx =
2 2 2

- —lljsin 4x4dx+1ij'sin10x10dx _ L osax— L cost0x4C
24 210 8 20

_[sin 2xsin§dx = lJ‘(cos(2x—%) —cos(2x+%))dx =

:—jcos dx——_fcos dx E_[cosﬁﬂd—
24 33

—£§ICOS8—X§dX—§SIn4X—£SIﬂ8X+C

28 33 8 3 16 3

2. laTerpanu BUTIISALY I R(sin x,cos x)dx
PosrissHemMo iHTErpaiyd BUTIISTY I R(sinx,cos x)dx . 3amuc R(sinx,cosx) O3HAUae,

[0 HaJ CHHYCOM 1 KOCHHYCOM TIPOBOJSATHCS TUIBKM paIliOHAIbHI OIeparltii:
MOJaBaHHSI Ta BiAHIMAHHS, MHOXKEHHS Ha CTajll BEJIWYUHH, HITHECEHHS IO ILIJIOTO
CTENEHS K JIOJAaTHOI0, TaK 1 BIJI'€MHOIO, JUJICHHS. I[HITUMHU ClI0BaMH, 111 CHMBOJIOM
R(sinx,cos x) HEOOXITHO PO3YMITH paIrlioHaIbHY (YHKIIIFO0 CHHYCa Ta KOCUHYCA.

Taki iHTerpanu NpUBOJATHCA A0 IHTETpaliB Bl paliOHAIbHOI (QYHKIIIT HOBOTO
apryMeHTy t TiJCTaHOBKOIO, IKY Ha3MBaIOTh YHIBEpCAIbHOO:

tgx=t, (-x<x<z), TOAi sinx=i2, cosx_l_— dx =2 .

2 1+t 1+1? 1+t

OpHak came BHACIIIOK YHIBEPCATBHOCTI 11 MACTAHOBKA YaCTO MPUBOIUTH 10
CKJIaJIHUX 1HTETpasiB. bijbIl 3pyuHi HACTYIIHI MiACTAHOBKHU:

a) U=cosx, AKIIO R(-sin Xx,cosx)=—R(sin x,cos x);

0) u=sinx, Ko R(sin x,—cos x) =—R(sin X, cos X);

B) U=tgx, AKII0 R(-Sin X,—cos X) = —R(sin x,cos X).

dx
Hanpukman, |————
P I 2sin X —C0S X
Po3p’si30k. BukopucraemMo yHIBEpCaNbHY TPUTOHOMETPUYHY MiJCTAHOBKY
X ) ) 2t 1-t? 2
t=tg=. 3BIOKHK SinX=——, COSX=——, OX=
g 2 A 1+t? 1+t? 1+t?



2dt 2dt

I dx =I 1+t =I 1+t2  _
2sin X — Cos X 5 2t 1-t2 4t —1+t2

1+t 1+t° 1+t
X
9| dt 2| dt 25| o __ 1 L t92+2_‘/§+c
- 2 - 2 - Ty
t°+4t-1 (t+2) 5 2\/_ ‘t+2+\/_‘ J5 tg)2(+2+\/§

3. Iarerpanu BUrasgy I sin™ xcos" xdx

I. Hexait xoua © oauH 3 MOKa3HHWKIB CTENEHS € HemapHe uucio. Hexai
n=2k+1. B TakoMy BHUIIaJIKy IMiAIHTErPpAIbHUI BUPaA3 MOKHA TIEPETBOPUTH TaK:

sin™ xcos" xdx = sin™ x cos*** xdx = sin™ xcos** x cos xdx =

=sin™ x(cos? x)* cos xdx = sin™ x(1—sin? x)* cos xdx.

3acTocyeMo MiJICTAaHOBKY Sin X =U, cosxdx = du.

I. TaTerpanbuuii Bupa3 mpuitMe BUOISL U™ (1-u®)‘du. ITuTaHHS 3BOAUTHCS 110
IHTErpyBaHHS CyMHU CTENEHEBUX (DYHKIIIM.
Hanpuknan, I sin® xcos” xdx .

Po3B’s130K.
a5 4 _ [eint vei 4 _ 02 N2 o 4 _ 2 2 4 i
sin” xcos” xdx = | sin” xsin xcos xdx = | (sin“ x)“sin xcos” xdx = | (L—cos” xX)“ cos” xsin xdx
BBenemMo mijIcTaHOBKY: cosx=U; —sinxdx =du ; sinxdx =—du.
_[(1—0032 x)? cos* xsin xdx = j(l—u2)2u4(—du) =

=—I(1—2u2+u4)u4du=—Iu4du+2Iu6du—ju8du:
5 7 9 -5 .7 . g

U ou o sintx 2sin'x sinx
5 7 9 5 7 9

II. Axmo m 1 n - oOuABa MOKA3HUKU CTETIEHEM MapHi uncia. [3 TpuronomeTpii

B1JIOMO, 1110 Sin® X = %(1—003 2X), cos?x = %(1+ C0S 2X) .

3actocyBaHHS MHUX (POPMYN [103BOJISIE TOHU3UTHU CTEMiHBb MiAIHTErpaIbHOI
GyHKIIIT B pO3TIISITyBaHUX IHTErpasiax.
Hanpuknan, _[sin“ Xdx .

Po3B’s130K.

" 2 2 1 ! :
_[sm xdx:_[(sm X) dx:j E(l—cost) dx:jz(1—20052x+cos 2x)dx =
:lj.dX—EJ‘COSZXdX+1J.COSZ2XdX:lx—lsin2X+£J-12(1+COS4X)dX:

2 2 4 4 4 4
:1x—£sin2x+ljdx+lfcos4xdx:lx—lsin2x+lx+isin4x+c:

4 4 8 8 4 4 8 32

3

= —x—lsin 2x+isin4x+C.
8 32



4. TaTerpasi BUTIISTY j R(sin® x,cos” X)dx
[HTEerpamy BUIIISITY J‘R(sin2 x,cos’ X)dx 1e R — parionanpHa QyHKITIS HAJ sin® X

Ta cos’ x. B TakoMy BHITaaKy HEOOX1THO 3aCTOCYBATH ITiJICTAHOBKY

2
tgx=2; sin’x=—2 -, €08 X = 12; dx = d22
1+z 1+z 1+z
dx
Hampuxknan,
P -[4—3cos2 X +5sin? x
Po3B’s130K.
dz dz
I dx =j 1+ 272 ZI 1+ 272 _
4—3c0s® X +5sin® x 1 z° 4+4z7° -3+57°
4-3 2+5 5 >
1+z 1+z 1+z

dz 1 1
=|————==arctg3z+C ==arctg (3tgx) + C.
J.922+1 3 g 3 9(3tgx)

5. Interpanu BUrISIAY I R(tgx, ctgx)dx

InTerpanu BUrisay I R(tgx, ctgx)dx ae R- pamioHanmbHa (yHKIIS Ham tgx Ta
ctgx . JlaHuii iHTETpas 3a JOIOMOTOXO ITiICTAHOBKH:

tgx = z; ctgx=%; dx:lfzzz,

3BOJIUTHCS JI0 IHTErpally BiJl IpOOOBO-paIlOHATIBHOI (DYHKIITIT.
Hanpukian, Itg >xdx

Po3B’s130K.
dz z°dz

tg°xdx = | z°- = :
J.g -[ 1+2° I1+z2

z°dz 3 z 3 z

=|(z°-z+ dz=|zdz—|zdz+ dz =

J‘1+ z° j( 22+1) I j I22+1

4 2 4 2
:Z——Z—+1In‘22+1‘+c:tg—x—tg—x+lln‘tgzx+1‘+C:

4 2 2 4 2 2
_tg'x tg’x

== —Injcos x|+C.
4 2

3aBaaHHA 1151 CAMOCTIHOI podoTH
3HaWTH IHTETpaJIH.

jsin 6xcos xdx. Jcosfcosfdx.
2 3
jsin 3xsin5xdx. J‘sin3 xdXx.
J‘cos5 xdx. jsinz X dx
4



