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1. Ocnoeni o3nauenns

O3HaveHHs. BiI[HOH_IeHHSI ABOX MHOT'OYJICHIB — Ha3MBAa€THCA

PAayioHanrbHUM OpoboM.

R, (x)
Qn (%)
CTeMiHb MHOrOYJ€Ha B YHCEJbHUKY MEHIIMNA BiJ CTENEHs MHOro4WieHa B
3HAMEHHHKY, TOOTO N < M; AKIIO N > M, TO APi0 HA3UBAETHCS HENPABULLHUM.

Teopema 5. Bynp-sikuii HenpaBWIBHUI palllOHAIBHUNA Ipi0 MOXHA MOJIATH Y
BUTJISI CYMU MHOTOWIEHa (1101 YaCTUHU) Ta MPABWJIBHOTO PAIllOHAJIBHOTO IpO0Yy.

Besikuii mpaBuibHAM TpaBUIIbHHUN Api6 MOKHA PO3KIIACTH HA CyMy IpocTuXx: .

A ; 11 B III.M'IV. Mx+ N =, 1€ D=p®-4q<0,

X—a (x—a)k’ X2+ pX+q (x2+ px+q)

k>2,keN, .le podasTh METOIOM HEBH3HAYCHHUX KOCQIIIIEHTIB.

Osnavennsi. ParionansHuii apiod HA3UBAETHCSI NPABUILHUM, SIKIIIO

Memoo nesuznauenux Koegiyicnmie
Metoq HEBHU3HAYEHUX KOE(QIIIEHTIB Ja€ aJrOpUTM Ui 3HAXOHKCHHS
Koe(iIieHTIB pO3KIaay MPAaBHILHOTO PaIliOHATBLHOTO JIpo0y HA CYMY ITPOCTHX.

IMpuxaan.
3
25x+3x—9 - A N A22+ B N
(x—6) (x+4)(x2+3x+11) (x-6) (x—6) (x+4)
M X+ N, M,Xx+ N, M.Xx+ N,

> +— 7+ 5
(x* +3x+11) (x*+3x+11)"  (X*+3x+11)
Lle mpukIaa po3kiaay MPaBHUILHOTO PAIliOHAIBHOTO ApO0Y HA CyMy MPOCTHX,
ne A,A,B,M N, — neBusnaueni xoedinientn. 3B01MMO NpaBy 4aCTHHY PIBHOCTI

710 CTITLHOTO 3HaMeHHUKA. [[pupiBHIOEMO BiIMOBIAHI KOe(DIIEHTH YnCeTbHUKA JT1BOT
YacTUHU 3 Koe(illleHTaMH 4YHUCEIbHUKA MpaBoi. OTPUMYEMO CHUCTEMY JIHIMHUX
anredpaiuHux piBHSAHB. P0O3B’3KH i € KoedimieHTaMu po3KIiIamy.

2. Inmecpysannsn opoodoeo-payionanvHux Qynkyii
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O6uncauMo obuaBa iHTerpanu. B mepmomy 3po6uMo 3amiHy t = X* + pX+Q;

dx =

IHJ- Mx+ N
x? + pX+(

dt =2x+ p, oxepKUMO iIHTErpas

J.x(zthgxli)qd _Ictlt Inft|+C =In|x* + px+q|+C.

BinHocHo nipyroro maemo

dx dx t=x+2 dt
-[x2+px+q_-[ ? 2 -[t +a
(X”ng +a’ |dt=dx

:larctg£+cl:£arctg 2 +C,.
a a a a

3aBISIKU [ILOMY

J‘ Mx+ N

de:Mln‘XZ-F pX+q

+2N—Marctg—2+C :
2a a

Mpuxnan. 3uaiitu _[ ZZXT_ZS dx.
X* —4X +

Ha mpakrtwii iHTerpanu Takoro TUIY OOYMCIIOIOTh, BUAUTHBIIN B 3HAMCHHHUKY
o 2
IOBHUI KBagpaT X° —4X+8=X’ —4X+4+4:(X—2) + 22,

I%d :IZX—_zzde:X=t+2=I2(:2+2;2_2dt=
' (=2)+2° gt *
2t +2 d(t2+22) L
J"[ +22d '[t +22dt I ngt JtZT+228.rCtg +C=

In‘t2 +4‘+arctg—+C:In‘(x—2) +4‘+arctg%2+c.

(Ax+B)dx i}
V. I — — IHTErPy€ThCA 3a JOIOMOI0X0 PEKYPEHTHOI (OpMyIIn

(x*+ px+q)



t N 2k — 3
2a2(k—1)(t2+a2)k_1 2a%(k-1)
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3. Memoouka inmezpyeanHs pauioHA1bHUX QYyHKYi

1. Sxmo nigiHTerpanbHa QyHKIIS — HEPAaBUIbHUN pallioOHaNbHUN ApiO, TO 3a
JOTIOMOTOI0 AUICHHSI HWOTO PO3KIalaloTh HAa CyMy MHOTOYJIEHAa Ta MPaBUIBLHOTO
palioHaJILHOTO JIpo0y.

2. 3HaMEHHUK TIPABUJIBHOTO  pAIllOHAIBHOTO JApo0y pO3KIafaloTh Ha
MHOKHHUKH. 3a BUIJISIZIOM 3HAMEHHUKA MPABWIBHUM palliOHaNbHUN JIpi0 MOAAI0Th Y
BUTJIA/I CYMH HaMMNpOCTIHMX ApoOiB, BUKOPHUCTOBYIOUM METOJI HEBU3HAUEHHUX
KOE(IIIEHTIB.

3. InTerpytoTh LTy YaCTUHY Ta HAUMPOCTIII1 APOOH.

4. Inmezpysannsa mpuzonomempuunux QyHxuii
Posrnsaemo J R(sinx, cosx)dx,, ne R — pamioHanbHa QyHKIliS BIIHOCHO SINX,

COSX, TOOTO HaJ SINX, COSX BUKOHYIOThCS JIHIIe apupMETHUHI Jii Ta MiTHECSHHS 10
LIJIOTO CTEIEHS.
[cHYIOTB Taki MiICTAHOBKH, L0 3a iX JIOMOMOTOI0 IHTErpa j R(sinx, cosx)dx

3aBXKIM MOKe OYTH 3BEJIGHMM J10 IHTerpasa BiJ parioHaIbHOT (yHKIIIT J R*(t)dt .

3arajbHy CXeMy IHTerpyBaHHS SKOi po3po0IeHO.

. . X
I. YHiBepcanpHa TPUrOHOMETPHUYHA IMTIACTAHOBKA (Q > =1.

X 2dt
tg—=t, x=_2arctgt, dx= ;
g2 J 1} t°

. . Ztg)z( 2t
IR(SIHX,COSX)dXz sinx = XL =
1+tg? = +7
J 2
X
1-tg° =
COSX = ) 2 _1-t
l+tg2§ 1+t°
2

2t 1-t?) 2dt
-[ £1+t2 1+'[2j1+t2 I ( )



X
ix tggzt,x=2arctgt, —I(1+t2)2dt_
Hpureran. JGoy dy 20t siny = 2 2t(1+t2)
1+t?° 1+t2
at =In|t|+C=In tg

3aysaocicenns. Ha mnpakTuill yHiBepcajibHY TPUTOHOMETPUYHY TIJCTAHOBKY
BUKOPUCTOBYIOTh, SIKIIO Sin X, COS X BXOASATh y HEBUCOKOMY CTEMeHi (1Hakiie
PO3paxXyHKU OynyTh AYy’KE€ CKIAIHI).

II. IMigiaterpanbHa (yHKIS — HEMapHa BIJHOCHO Sin X, TOAI POOJIATH
MiJICTAHOBKY COS X = t

sm X-Sin X sin?
IMpukaan. j X = .[ j sm xdx =
cos? X COS? X -Sin X cos?
1 cosx =t 1—t?
cos?® sin xdx = —dt t?

:I(l—%)dt=t+%+c:cosx+L+C.
t t COS X

1. ITigiaTerpansHa (PyHKIS — HEMapHA BIAHOCHO COS X paIliOHANI3YEThCS 3a
JIOTIOMOTOFO ITiJICTAHOBKH SIN X = t.

. ., COSX
Hpukaan. jcos3 xsin® xdx = _[cosS Xsin® x——dx =

COS X
sinx=t

=jcos2 X -Sin? X - cos xdx = j(l—sinz x)sin2 X COS Xdx = =
dt = cos xdx

3 45
:I(l—tz)tzdt Ut o Lhinex—Lsinxc
3 5 3 5
IV. IlininTerpanpHa GyHKITISA R(Sin X, CO0S X) — TIapHa BIIHOCHO SIN X 1 COS X
pasom, To6To R(—sinx,—cosx)=R(sinx,cosx)..
VY mpomMy BUTIaJIKy BUKOPUCTOBYIOTH MIZICTAHOBKY tgX=t abo ctgx =t..
V. iginterpaipha ¢pyukiis R(tg X) pariionanisyerbes miacTaHoBkoo tgX =t.

3aysaxncenns. B iHTerpamax J sin®" x - cos®™ xdx PEKOMEHTY€EThCSI
CKOPHCTATUCH (POPMYJIAMH IIOHKEHHS CTEIICHS:
., 1-cos2x , 1+cos2x . sin2x
SIN" X=—, COS" X=—, SINX COSX = .
IMpuxnan.
. 1,. 1 ¢1-cos4x 1 1.
Ismz X cos” xdx = —jsm2 2xdx = —j—dx ==| x—=sin4x |+C.
4 417 2 sl” 4

3ayesaoicenns. Ilpu i1HTErpyBaHH1 IHTETPAIIB TUITY:



_[sm (ax)-cos(bx)dx, _fcos (ax)-cos(bx)dx , Jsm ax)-sin(bx)dx a=b ,,

(
KOpUCTYIOThCs hopmymamu: sin(ax)-cos( x)=—(sm(a+b) + +sin(a—b)x),
cos(ax)cos(bx) = (cos(a b)x+cos(a—b)x),
(

sin(ax)-sin(bx) = —(cos a-b)x-cos(a+ b)x) .
Hpuxaan.

jcost-sinSx-dx :Ej‘(sin 7x+sin3x)dx :—icos7x—lcos3x+c .
2 14 6

5. InTerpyBanHHs AesskuX ippanioHAJbHUX PyHKILIH

PosrnstHeMo mMiJICTaHOBKMU [JIsl 1HTETPyBaHHS JEAKUX THUIMIB IppallioHaIbHUX
GyHKIIH, Tpu koMY cMMBOJ R(X; Y) 03HaYa€e paiioHaNIbHY 3aJIEKHICTh Bl 3MIHHAX
xTay.

ax+b=t"

I.IR(X,“(ax+b)m)dx: x=§(t”—b) =_[R(tn;b,tmjnt:dt :IR*(t)dt

Hpmman.J’ xdx  _ x=t-1 :J.(
J(x+1)° dx = 3t2dt

:—t —3t+C—%/ x+1 —3¥x+1+C.
H.jR{mn(aX+bj ]d '[=[R (1)
cx+d

IMpuxnan.

:t21 = - ) 2
1 [x+1, (X1 (P -1) t(—4t)at
J.F x—ldx_ X—t2+1;dx= —4tdt _I (t2+1)2(t2—1)2 a

ax+b
cx+d




= 22t —2arctgt +C =2 xtl 1 —2arctg/ +1+C:
t"+1 x—=1 4, X+2 x—1

ax+b % ax+ bX _|ax+b
HI'IR X’(cx+dj (cx+dj (cx+dj | ex+d =t
s=HCK (n,n,....n )| = [R"(t)
Mprcnan, j f dx _|x=t"12=HCK(234)| t°-12"dt _
e —4x |dx=12t"dt:t = x {3

1+1

_12jtmdt_12j ot

12[[ (t°+1)+ t* jdt:
=12(%+— —In‘ts—l‘j+c—6\/_ 12 \/_+12In‘1\/_ 1‘+C
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