TABJIMIA UHTETPAJIOB (u = u(x))

I 0du=c;
CTeneHHble PyHKUNHU
m+l
2. Iumdu: +c;m#—1;
m+1

J.@ = 1n|u| +¢;
u

m
(n[xm :xn;

m

:x_n)

1
n ;xm
MoKa3aTejJbHble PYHKIUHN

v, a
4. Ia du_lna

4a. Ie“du =e" +c¢;

u

+c;

ApPOOHbIEe pALIMOHAJILHbIE U
HPpPALHOHAIbHBIC PYHKINHU

1
3. I du zz—arctg£+c;

u’+a’ a a
o [ttt
7. j\/i—arcsmu+c
8. I\/i u+m+c,

TPUTOHOMeTpUYecKue PyHKIMu

9. Isinudu =—cosu +c;

10. Icosudu =sinu + ¢;

du
11. Icoszu =fgu+c;

IZ.I .du =—ctgu+c;
sin” u

runepoonyeckue PyHKunu
13. Ishudu =chu+c;

14. Ichuduzshu+c;
du
15.
J.chzu

16. j S:i‘u

=thu+c;

=—cthu+c;

[f()dx = F(x)+C = F'(x) = f(x)

HenocpencTBeHHOe HHTETPHPOBAHUE

du :uidx:dxzd—b/l;
u
u=ax+b:>dx:—d(ax+b);
a

1-m
_[ 1 ,x:l.(ax+b) N

(ax+b)" a l1-m
I dx :l-1n|ax+b|+c;
ax+b a

d(ax® +b)

u=(ax’ +b)=dx = 5
3ax

J‘)czcos(ax3 +b)dx = 3Lsin(ax3 +b)+c;
a

d(mx)

m

u=mx=dx=

mx
= —arcsm —+c;

o

OCHOBHBIE CBOICTBA HeoNpeIe1eHHOr0
HHTerpaJja

j(u +v)dx = judx + jvdx;
[ oudx = [ udx;

3. d j u(x)dx = u(x)dx;
Idu =u+c;

3aMeHa NepeMeHHOoI

u=u(t) < du=udt;

[ fadu = ooy, d;

HHTCrpUpPOBaAHME MO YaACTAM

Iudv =uy— Jvdu.



HEONPEJIEJEHHBINH UHTEI' PAJI

MeTox HermocpeCTBEHHOT0 MHTErPUPOBAHMA

du
du:u;dx:dx:—/
uX
d(ax +b dx d(ax+b) 2
u=ax+b:>dx=¥:> I ( )_2. ax+b +c;
a Jax+b aax+b a
—ax? +b 2
d(—ax’ +b o e xd(—ax’ +b 1 .
u:(—ax2+b):>dx=¥:>fe “ +bxa’xzj ( )=——e“"+b+c;
—2ax —2ax 2a
. d(sin x) cos xdx cos x d(sin x) 1 |sinx—a
u=sinx=dx= :>j — 2:.[ — . =—In—— +¢
COS X sin“x—a (sin“x—a“)cosx 2a |sinx+a
d(mx . sin mx d(mx 1
u=mx =dx = M = J‘smmxdx:'[é =——cosmx +c;
m m m
MeToa MHTErpUPOBAHUS 0 YACTAM
J.udv =uy — J.vdu;
Paz6uenne
Pesynprar
No MIOJABIHTErPAIBH
WuTerpan du \ MIPUMCHEHUS
/I OTr'0 BBIPAKEHUS
MeTo/a
Ha 9acTH
.[Pn (x)e™dx, u = F,(x) e” _a” | MeToa MPUMEHSIIOT
ax a’ alna’
IE1 (x)a“ dx, ¢ cosmx N pas, noka
| = P_ (x)dx | - — CTEIIEHb
.[Pn () sin mxdkx, dv =1 sinmx pdx sin mx MHOI'O4JIEHa
.[P (x) cos mxdsx. cosmx m HE MOHU3UTCS
JI0 HYJIEBOM
P (x)In xdx, Inx dx
I ") 3 <’ [Tomyuaror
j P (x)arcsin xdXx, an (x)arccos xdx, “= ’ HHTETpall oT
D) arcctgx| | e RHI (x) . o
J.P" (x)arctgxdx, _[ P (x)arcctgxdx. dv =P (x)dx . dx q)yHKLII/II/IxCTeHeHeI/I
1+x°
[Iuknuyeckue MHTErpab: u=e", ae®dx Metoa NpUMEHSIOT
e {sin mx}dx ~ cos mx 2 pa3a, noiyyas
3 Ie“” sin mxdx, .[ e™ cos mxdx cos mx m ypaBHEHUE
o {sin mx} sin mx OTHOCHUTEIBHO
cosmx|’ m HCKOMOTI'O
dv =e"dx HHTCTpajia




Ils1aH MHTEerpupPoOBaHUS PALMOHAJIBHBIX APo0eil

P (x
I ACIIN
0, ()
P,(x)=apx" + ax" T+ ax™ . + an,,
On(x¥)=bx™ + bx™ !+ bx™? + ... + by,
I. n>m — npoOb HenpaBUIIbHAS; n <m — npoOb mpaBuibHasg  (cTeneHb P,(x) MEeHbIIE)

U

(creniens n P,(x) Oonbiiie unu paBHa cteneHu m Op(x))

P
Py(x)| Ou() = B waem 4 2SMOK

0, (x) 0, (x)

...... neias 4acTb

rs(x) — ocTaToK (s<m) U

r.(x
L) — TIpaB. ApoOb.
0, (x)
I1. 3namenarens O,,(x) pa3noXKUTh HA MHOKUTEIH TUHEHHbBIE — (X-a) U KBaJIpaTUYHBIC —
2 .
(x"+px+q). llpaBriibHYI0 IpoOb Pa3IOXHUTh HA CYMMY MPOCTHIX JIpo0Oeii B 3aBUCUMOCTH OT
MHOXHTEJICH 3HAMEHATEJIsI.

Bun MmHOXKHTENS B CKOJIBKO

3HaMeHarese qpoou | apodeit | Cymma mpocThIX ApoOeif, COOTBETCTBYIONIAs MHOXKUTEIIO B

3HaMeHaTeNe MPAaBUIHHOHN paloHAILHOW APOOH

A4 A, N A,
(x'a)k k (x—a) (x-a)"' 7 x-a
M x+ N, M,x+ N, M x+ N,
2 w 3 " + 3 — +..+ 3
(x"tpx+q) w x"+px+q)" (" +px+gq) X" +px+gq

I11. Haiitu Heonpenenenusie kodpduniueHTol A, M, N, npuBeast cyMmy apoOeit k oomeMy

3HaMEHATENIO U NPUPABHAB YHCJIUTEIU UCXOIHOM MTPABUIBHON IpOOH U CyMMBI Jpo0eit.

IV. [IpounTerprpoBaTh IPOCTHIE APOOH:

a) IpoOu MepBOro THUIA I A4 - I
X—da

4 d(x—a)zAln\x—ch;
a

%—
_ —k+1
6) npoOu BTOpOTO TI/IHaJ' LI NGl RS
(x—a) —k+1
X+ pxtq=
2
B) IpoOU TpEThEro TUMa e+ g)z _ pT ‘g )
M(t—--)+N 2 2
J- 7Mx+N dre x+£=t; dx = dt =,[ i 2 i dt:M'[tdEt iza )+(N_M£),[ 7dt —_
X +px+gq 2 t"ta’ (t"ta’)2t 27t ta
xz-#px-%—q=t2ia2
P P’
2 2
r) IpoOH YE€TBEPTOrO THUITA XoApxag=(rt) =g
j%x= x+£=t; dx=dt =
(x*+ px+q)" 2
X Hpxtg=t'tad
_[ e 1 ( t +@n-3) I dt )—peKyppeHTHaSI dopmymna
(t2 +a2)n 2a2(n_1) (t2 +a2)nfl (t2 +a2)1171




HNHuTerpupoBanne TpUroHOMETPHYECKUX H THIepOoIHYecKUX GyHKIUI

o
1_'1\;.;_[ [MogpHTerpanbHast QyHKIUS IToncranoBka BcnomorarenbHbie IpeoOpa3oBaHus Hror
R(sin x,cos x) — pallioHaJIb
( ’ ) —pan YHusepcainb
Has QyHKIUs Hast . 1= 2t
1 OTHOCHUTEILHO X sinx = ——; cosx = —idx = 5
: t=to 1+1¢ 1+1¢ 1+¢ =
sin X, g 5 ‘E
COS X %
R(sin x,—cosx) = =
— Pl =
) = —R(sin x,cos x) /= sinx dt = cos x dx 5
Heuernas oTHOCHUTEIBHO g« =
o
COS x § E
R(-sinx,cosx) = =5
ks 2t
3 = —R(sin x,cos x) f = cos x dt = —sin xdx > 5
Heuernas oTHOCHUTEIBHO 8 =
sin x =
g
) 1 dt a
sinx = ;COSX = Jdx = > o
: L =1gx 1+¢ Ji+7 1+1 i
R(—sin x,—cosx) = E
4 = R(sin x,cos x) é
YeTHasg OTHOCUTEIBHO sinx = - ;COSX = ! = cdx = — dt 5
COS X M Sinx = cigx 1+¢ N 1+1
sin®” x - cos>" x 0
Crernenu 4yeTHBIE ==
) 14+cos2x ., 1—cos2x . 1. o 3
5 HEOTpHUIIATEIIbHbBIE CoOs" X =————;sin" x = ;sinxcosx = —sin2x § =
2 2 T 2
S o
=
. ) 1 . .
SN mx cos nx sin mx cosnx = —(sin(m + n)x + sin(m — n)x) =
2 =
=
>
1 =
6 COS 11X COS 11X COSMXCOSNX = 5(cos(m +n)x +cos(m—n)x) 2
<
. ) 1 §
. . sinmxsin nx = —(cos(m —n)x —cos(m + n)x
Sin mx sin nx o) (cos( ) ( )x) (3*
et —e” e'+e " shx chx . e —e™ e"+e™
shx = ; chx=———; thx=——; cthx=——; sinx= ——; COSx = ;
2 chx shx i 2
ch2x -1 ch2x+1
7 =—— —: ch’x=—"""—

ch’x—sh’x=1; shxchx :%sh2x; sh’x

WuTerpupoBanue runepoonndecknx GyHKIUH aHATOTMYHO HHTETPUPOBAHHIO
TPUTOHOMETPUUYECKUX (QYHKIUN

b




HNHTerpupoBanne MppanMoOHATbHOCTEIH

[oapiHTerpaspHas GyHKIus ITogcranoBka Wror
P P2
ax+b . ax+b
R(x,( )" ( )75) | ax+b
cx+d cx+d —d =t", rne k — HauMeHbIee obIee KpaTHOoe | Pauuon
1| R - pauponansuast pysxmms, | . 5 TbHA
3HaMEHAaTeJICH MmoKa3aTesci: yHKx
Pi>P254,5455---— LETBIC YHCTa st ¢
k = HOK(q17q2>)
R(x, /az_xz) X =asmt wuiu X =acost
dx =acostdt um dx =—asintdt
(a° —=x* =a’cos’t wumu a*—x*=a’sin’t)
xX=atgt um x=actgt
Paunon
R(x,Na* +x%) _adt _ —adt abHas
dx=—7> wm dx=——
cos’t sin’ ¢ ynxu
2 ) 2 s
(@+x'=—5 um a’+x’=— sinf,
cos™t sin” ¢ cost
a a
X = um x=—
R(x,\x*—a’) cost sin ¢
asint —acost
dx = —dt umw  dx=———dt
cos” t sin” ¢
(x> —a’=a’tg’t wwm x*—a’>=a’ctg’t)
p — 1enoe
ﬂﬂq)(begziﬁiamm IHCIIO, x=t", k= HOK(3uamenameneii m,n)
m,n— _
Ipobi dx = kt*\dt
x"(a+ bx")" .
( ) m+1—ueﬂoe a+bx" =t*, k- smamenamens opobu p
n
n— - m n m ktk_ldt
bnx"'dx = kt*'dt, x"(a+bx")"dx =x"t" — Panpon
3 bnx"" anpHas
m+l a+bx" =t*x", k — smamenamenv Opobu p (bpf;m;u
Ze oo ax " +b=t", —anx " 'dx =kt" dt,
—yei
. kt*'dt
x"(a+bx") dx=x"(t"x")? ———, 20e
—n—1
—anx
L th=b
X =
a
1 1 Cm.
4 \/27 t= —+ MyHKT
(mx+n)Wax™ +bx+c mx -+ n 5
mx—+n b 2 [Ba
2 2
5 T . t=x+—, ax  +bx+c=at"——+c TabI-x
vax® +bx+c a 4a MHT-11

[Tpn HaxoXxaeHNH IEpBOOOPa3HOH (PYHKIIMH MOXKHO MOIB30BATHCS CIEAYIOIIM AJITOPHTMOM:

1. TlombITaThCs MPUMEHUTH HETIOCPEIACTBCHHOE HHTETPUPOBAHHUE;
Ecnu 310 He ynaercs, onpenenuTs Kiacce GyHKIUH (pall. ApoOb, TPUTOHOMETPHYECKasl, HPPALlMOHATIbHAS) U
IPUMEHUTH COOTBETCTBYIOLINE MOACTAHOBKH, a €U (PyHKIMS CMELIaHHBIX KJIaCCOB — MHTETPHPOBAHHE 110 YaCTs
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