MHWHUCTEPCTBO OBPASOBAHUA U HAYKU YKPAWHBI
HanmonanbHbIl yHUBEpCUTET KOpabnecTpoeHUs
UMeHHU aaMupaia Makaposa

A. H. KY3HELIOB, A. JI. YOPHbII

ITPAKTUKYM
IO HEONPEAEJEHHBIM HHTEI'PAJIAM

Pexomenoosano Memoouuweckum cosemom HYK
6 Kauecmee yuebH020 NOCOOUs

Huxkomaes 2009



VK 517:618.3
BBK 22.172
K 89

Pexomenoosano Memoouueckum cosemom HYK 6 kawecmee yuebnozo
nocobus

Peyenzenm xanmunar GU3NKO-MaTeMaTHYeCKUX HayK, JOICHT
P.N. 3apocckmit

Ky3nenos A.H., Yopnsrii A.JL.
K89  IIpaktukym mo HeomnpeneneHHbIM HHTerpanaM. — Huxonaes: HVK,
2009. -228 c.

[IpakTukym, conepxarnii 6onee 550 HeonpeAeNEeHHBIX HHTETPAIOB, HanboJIee
YaCTO BCTPEYAIOLIUXCS HA MPAKTHKE, UMEET 1IeIbI0 MAKCUMAJIbHO 00JIerYUTh y4eoy,
czenaTth ee Mody>KIaroIei K caMOCTOSATEIbHBIM HCCIIEIOBAHUSIM, YTO OCOOEHHO BaX-
HO IIPY [IEPEXO/IE Ha KPETUTHO-MOIYJIbHYIO CHCTEMY OOyUeHHUS.

[Tocobue Oyner rmoe3Ho BceM CTyIEHTaM U MOJIOABIM ITPENO/IaBaTeNsIM.

VIIK 517: 618.3
BBK 22.172

© Ky3ueuos A.H., Hopnsiit A.JL., 2009
© NznarensctBo HYK, 2009



NMPEONCITIOBUE

[l OynyIiero MH>XeHepa O4eHb BaXKHO YMETh IIPUMEHATh OIPEEIICH-
HbIE, KpUBOJIMHEHBIE 1 MHOTOMEPHBIE MHTErPaIbl IS PEIICHUs 3a1ad reo-
METpHH, PU3UKU, MEXAHUKH U TEXHUKH.

B ocHOBE BceX 3THX TUIIOB MHTETPAJIOB JIEKUT HEOIPEEIEHHBIN HHTE-
rpan. OT yMEHHUs €ro OTBICKAHU JIEKUT U PELICHHE TOCTABICHHOMN 3aja4H.

[Hanneiii npaktukym cepun PEIIIEBHUK conepxut Haxoxaenue 6osee
550 unTerpasnos. Bce onu B3sTHI U3 u3BecTHOro "COOpHHKA 33134 10 KypCy
matematuueckoro ananuza" ['H. bepmana.

KaxxnoMy paszmeny HpelIIecTByIOT KpaTKHE TEOPETUUECKUE ITOJIONKE-
HUsl. DTO AaeT BO3MOXXHOCTb CTYJCHTY PElIaTh CTOJIBKO 3a]1a4, CKOJIBKO €My
HEO0OX0IMMO, YTOOBI MPUOOPECTH YCTONIMBEIC HABBIKH 110 YKa3aHHOU TeMa-
THKE.
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§ 1. MPOCTEUIIUE ITPUMEPHI UHTET PUPOBAHUA

B 3amagax 1 (1676)-27 (1702), BOCIIONH30BABIINCH OCHOBHOM Ta0-
JIMIIEW MHTETPaJIOB U MPOCTEUIIMMHU ITPAaBUIIAMHU HHTETPUPOBAHUS, HAUTU
WHTETPaJIbL.

[Ipu pemennn 3TUX 3a1a4 Oy/ieM Tak)Ke MOJIB30BATHCSA TEOPEMaMHU:

1. HeompeneneHHpIii HHTETPAI OT anreOpanvecKol CyMMBI IBYX WIIH
HECKOJIBKUX (PYHKITUI paBeH CyMME UHTETPAJIOB OT 3THX (DYHKIIHA.

2. ITocTOsTHHBIN MHOKHUTENb MOKHO BEHIHOCHUTD 32 3HAK MHTErpana.
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d« 1 ¢ d( 3x) |x/_+\/_x| LC.
2-37 3 (] - (V3af 2\/_ NP

dxz — d(x-1) 5= _1 — arctg —1+C
x-D%+4 J x-1?+2% 2 2

dx ) d(x+1) 1 x+1

= arctg ——+C

X +2x+3 (x+1)2 +(\/_)2 \/_ V2

x—x2—2,5 B

2 1-2x
garctg

+C.

dx

4x% +4x+5

1 d(Zxerl) =larctg(2x+l)+C
2 2x+1)*+4 4

d(2x+3) =larcsin(2x+3)+ C.




§ 1. IIpocreiiimue npuMepbl HHTErPHPOBAHMST

d(x—-2)
130 (180
(1505) J.\/4x 3-x2 J.J (x2 —dx+4)+1 J.\/l (x—2)

=arcsin(x—2)+C.

131 (1806)J dx :J‘ dx :lJ‘ d(3x-1) _
V8 rex—9x? d—Gx—1?r+9o 3Y 32 _(3x-1)?
1 . 3x-1
=—arcsin +C.
3
_1 d(3x—1)
132 (1807 =
( )J.\/ 2-6x —9x° J.\/ Bx-1)*+3 J.\/(\/g)z_(j,x_lf
= —arcsin 3)j/§l+C.

MYJIBI TPUTOHOMETPHH IS TPe0Opa30BaHUS MTOIBIHTETPATIFHBIX BRIpaXke-

B 3amauax 133 (1808)—156 (183 1) HaiiTu HHTETpaIbl, HCIIONB3Ys (HOp-
HUIL:

cos® x :%(1+cos 2x), sin? x:%(l—cos 2x),

sin ot~ sin B= %(cos(oc —B)—cos(a.+P)),
coso-cosP= %(cos(a —B)+cos(a+p)),
sino-sinf = %(cos(oc +B) + cos(a. —P)).

1+cos2x

133 (1808). Icosz xdx= I >

dx=l x+lsin2x +C.
2 2

134(m0m.jynzxdx=jli%?zfdx=%{x—%smzx)+c.

21



§ 1. IIpocreiinme npuMepbl HHTEIPHPOBAHMST

x)
135 (1810). J dx :J (2 =—ctgX +C.
1-cosx sin2 X 2
2
136 (1811 _[ —_[ dx dx
( ) 1+sinx

1+ cos x—E J.2cosz x_r
2 2 4

137 (1812). Jl oSt
1+cosx

—de=2tg§—x+c.

T .2 x T
Lt sin l—cos| x+— sin !2+4l
138 (1813). J xzj dxzj dx=
1-sinx T fx T
1+cos| x+— cos +

22



§ 1. IIpocreiiimue npuMepbl HHTErPHPOBAHMST

d.
139 (1814). J.(tg2x+tg4x)dx:jtgzx(l+tg2x)dx:jtg2x- ’; =
cos” x
tg3x
=jtg2xd(tgx)= 3 +C.
140(1815).J. c952xdx _9 cosZ.xdxzj‘d(2+§m2x):
I+sinx-cosx 2 +sin2x 2+5sin2x
=In(2+sin2x)+C.

141 (1816). J.cos x-sin3x dx :%J.(sin4x +sin2x) dx = %(—icoﬂx -

cos 4x

—lcos2x +C=C—l +cos2x |
2 4

142 (1817). J.cos2x -cos3x dx zéj(cos5x+ cosx) dx =

= l(smSSx + sinx]+ C.

2

143 (1818). Jsin2x~sin5x dx:%J‘(cos 3x—cos 7x)dx =

1(sin3x sin7x
=— - +C.
2 3 7

144 (1819). J.cos x-cos2x-cos3xdx= J.(cos x-cos3x)cos2x dx =
1 1
= Ej(cos 4x+cos2x)cos2x dx = chos 4x-cos2x dx+

+%J.cos2 2x dx = %J.(cos 6x+cos 2x) dx +
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§ 1. IIpocreiinme npuMepbl HHTEIPHPOBAHMST

145 (1820).

146 (1821).

147 (1822).

148 (1823). j

149 (1824). .[

24

+lj(l +cos4x) dx = 1
4 4

sin 6x sin 2x
+ +
6 2 )

+l x+sm4x +C:l SIn6x+sin2x+2x+sm4x +C.
4 4 8 6 2

+C.

I

dl x+—

dx J‘ 2
= :11’1

. T

sm| x+—

2 4

COoS x

'(l—sinx)dx_[l—sinx_ cosx ]_ cos x dx _

coSXx coSXx 1+sinx 1+sinx

—1n|1+sinx|+C

J

+ J.cos xd(cosx)=— 1n|cosx| +

sin® X i J‘smx(l cos x) _ J‘d(cosx)+

COSx COSXx COSXx

2
S X
+C.

cos> x dx _J‘cosx(l—sm X) d J‘d(smx) d(sinx) _

sin® x sin” x sin? x

1 1

3sin’x sinx

Sin- x

2
sin® o o _J‘smoc(l cos” Q) do.= J‘d(cosoc)

4/COS O \/COSOC 4/COS O

2
+Jcos3/20cd(cosoc)=—2 cos0c+§cos5/20c+C=

2
=2,/cos Ocl COSS o —1J+ C.




§ 1. IIpocreiiimue npuMepbl HHTErPHPOBAHMST

2

2
150 (1825).J. d}j =jsm oS xdx=J.tg2xd(tgx)+J. d’; _
COS X COS X COS X
3
-8 x+tgx+C.

151 (1826). J.cos3 xdx= Jcos x(1-sin? x) dx= J.cos X dx—

-3

. . . sin” x
—jsmzxa’(smx):smx— +C.

1—cos? x

152 (1827). J.tg4x dx = J.tg2 x~tg2 xdx= J.tgz X —2dx=
cos” x

2

3 —
:thzxd(tgx)—thzxdx=tg;-]1 0 T dx=

CoS X

3
zthx—tgx+x+C.

153 (1828). J.sins dx= J.sin x(1—-cos? x)dx =

= —J(l —2cos® x +cos* x)d(cos x)=

2 1
:—cosx+§cos3x—§cossx+C.

2
154 (1829). J.sin4x dx = J(#) dx=ﬂ(1—2cos 2x+

dx =

+cos? 2x) dx:%J‘(l—2cos 2x+m)

=l éx—sin2x+lsin4x +C.
412 8
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

n2
X 1

155 (1830). jtg xdx= jtgx 3 dx:J.tgx[ 5 —l)dx:
cos” x cos” x

d(cosx) tg2 X

+ln|cosx|+C.

zjtgxd(tgx)+J

CcoS X 2

(sm x+cos x) d J'sm X

156 (1831). J

Sll’l X s1n X

.d)zc +jctg4x J‘d(ctgx)—
sin” x sin? x

- ZJ.ctg2 xd(ctgx)— jctg“ xd(ctgx)=

S x

+2Jctg2x-

:—ctgx—%ctg3x—%ctg5x+C.

§ 2. OCHOBHBIE METObl MTHTEI' PUPOBAHMUSA

2.1. UaTerpupoBaHue 1o 4acTam

WHTerpupoBaHue Mo 4acTsM OCYHIECTBIISIETCS COTIIacCHO (popmyrie

Iu dv:uv—jvdu,

e u = u(x) m v = v(x) — nBe nuddepeHnupyemMbie GyHKITIH OT X.
OtiM MeTonoM pemuTh 3amxadn 157 (1832)-193 (1868).

u=x, du =dx,

157 (1832). jx~sin2x dx:[ :l=—%0082x+

sin2xdx=dv, v= —%cos 2x

+1J.cos 2xdx:—§cos 2x+%sin 2x+C.

=X, du = dx, . :
158(1833).J-xcosxdx=|: nex ! x:|=xsmx—J.smxdx=

cosxdx=dv, v=sinx

=xsinx+cosx+C.
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2.1. UHTerpupoBanue Mo 4YacTsim

=X, du =dx, _ _
159 (1834). J.xe_x dx = _xu ¥ ! fx =—xe " +J.e Ydx=
e dx=dv, v=—e

=—xe " —e " +C=C—-e"(x+]).

u=x, du =dx, _
160 (1835). 3% dx = u IBxd =
( ) J.x o 3*dx=dv, v=3 ln3 " n3 e
In
(x-In3-1)+C.
In“3
u=Inx, du=%, M
161 (1836). J.xnlnxdx: e -
n X n+l
x"dx=dv, v=
n+l1
n+l
! Jx"dx:x Inx— ! +C.
n+l1 n+1 n+l
u=arctg x, du= dxz, X
162 (1837). J.x-arctgxdx= 1+2x =7arctg x—
x dx=dv, v:%

J‘x dx  x? J‘(x +1)-1 x*
- =—arctgx —dx=—arctgx—
1+ x? 2 1+ x? 2

2

—lx+larctgx+C=x arctgx—£+C.
2 2 2
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

u=arccos x, du=-—

1
[|— 2 |=xarccos x+

163 (1838). j arccos x dx =

1
dv=dx, v=x
J.\/_—xarccosx——J.d(1 ad )—xarccosx—\ll—x2+C.
dx
=arct dy=——-——
164 (1839). Jarctg\/;dx= u=arcigx. du 2x (143 |=
dv =dx, v=x

1 x/;dx 1 x dx
= Xx arct; \/_——J. =Xx arct \/_——J‘—:xarct \/_—
& 2J 1+x g 2J Jx 1+x) s

1 (-1 Ly dlx) _
2J.\/;(1+x)dx—xarctg\/; 2J.\/;+ 1+(\/;)2_

:xarctg\/;—\/;+arctg\/;+C.

. dx
u=arcsinx, du=

2 b
165 (1840). jar"Slnxdx: Vi-x? |2

dx
dv= , v=241+x
VI+x

:2\/1+xarcsinx—2J.\/1+_xdx 241+ x - arcsmx+2J.d(1 x)
1-x

=2+/1+x arcsin x+4+J1-x+C.

u=x, du=dx, tgzxdx=dv,
166 (1841). .[xtg2xdx= ) 1—cos? x =
v—jtg xdx=j—2dx:tgx—x
cos” x

2
:xtgx—x2 —J.(tgx—x)dx=xtgx—%—ln|cosx|+C.
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2.1. UHTerpupoBanue Mo 4YacTsim

167 (1842). J.x cos? x dx =

u=x, du=dx, coszxdxzdv,

1
5 1 11, =z
= | cos xdng (l+coszx)dx=5x+zsm2x 2

+lxsin 2x—J. lx+lsin 2x a’lex2 +lxsin2x+lcos2x+C.
4 2 4 4 4 8

dx
lo x lgx=u, du=—— 1 )

168 (1843). J' X = *In10” g’; J'
ﬂ:dv v:—L 2x° 2Jx 1n10
¥ 2x?

lg x 1 1 lgx\/;
- - =— lgx+lg\/; =- +C
2x2 4x*In10  2x? lnlO( ) 2x°

dx
u=arctgx, du= —
X arctg x 1+x

V1+x? x =dv, v=+1+x?
V1+x? ’

=1+x? arctg x —In

169 (1844). I

+C.

x+\/1+x

1+x arctg x — J.

\/1+x

:arcsin\/;, du=¢,
arcsm\/_ 2\/_,/1 ¥

J1=—x dx B
=dv, = —=—2\/1 X
l1-x Vl=x

\/_—marcsm\/_)

170 (1845). J'

=-2+4/1—x arcsin \/;+

I3
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

2x dx

— 2 —
u—ln(x +1), du—x2+1, len(x2+1)_

171 (1846). jln(xz +1) dx=
dv=dx, v=x

2
—2J X dx —xln(x2 +1)—2x + 2arctg x+ C.

x=u, du=dx, L);Z:dv,
(1+x°)
172 (1847). J— _
(1+x?)? b J‘d(1+x ) 1

A+x3)?  201+x)

J- = al +larctgx
2(1+x) 2 1+x2 2(1+x) 2

5 x dx
u=x°, du=2xdx, dv= ,
3 / 2
173 (1848)._.' Xdx _ L+ |

V1+ %2 v=1 d(l+x) /
2'.. Vi+x?

= x?V1+x? —ZJx 1+ x2 de=x*V1+x2 —J(1+x2)1/2d(1+x2)=

= 21422 —g\/(1+x2)3 +C.

=1In(1+x), du:ﬂ, 3
174 (1849). J‘len(1+x)dx: L B A Py
2 X 3
x“dx=dv, v=—o
3
3 3 3
L fxide _x (1+x)— Md =Y In@+x)-
3J 1+x 3 1+x 3
3
—lJ.(xz—x+1)dx+l ﬂ:x +11n(1+x)—lx3+ix2—lx+c.
3 3J 1+x 3 9 6 3
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2.1. UHTerpupoBanue Mo 4YacTsim

—X

_ 42 _
175 (1850) J.xZe—xdx:[ u=x, du=2x dX,:|:_x26—x +

e Ydx=dv, v=-—e

= du=d
+2J.xe_xdx=[ “=n " i;:|=—x2e_x+(—xe_x+J.e_xdx):

dv=e“dx, v=—e

=C—e " (x* +2x+2).

_ .3 _ 2
176 (1851). J.x3exdx= u=x, du=3x‘dx, =x3ex—3j. x*etdx =
erdx=dv, y=e"

2 _ _
| * T du =2x dx, :x3ex—3(xzex—2j. xexdx)=x3ex—
e’dx=dv, v=e"

xX=u, dx=du,
X

—3x%e" + 6J. xe“dx =[ :| =x3e* —3x%e* + 6xe” —

etdx=dv, v=e

=6 +C=¢(x’ —=3x> +6x—-6)+C.

x2=u, du =2x dx, 2 x

2 x“a 2 x
177 (1852). J.x a’dx= a |= ——J.xa dx =
a‘dx=dv, v= Ina Ina
Ina
U= du=d;c, x*a® 2 (xa® 1 J’ N
= X a = —_— —_— a dx =
dv=a‘dx, v= Ina Inal|lna Ina
Ina

2
=q” r 22x + 3 +C.
Ina In“a In’a

u= x3, du = 3x2dx,:| 3

178 (1853). J.x3 sin xdx=|: =—xcos x +

dv=sin xdx, v=-cosx

2

u=x du=2xdx .

+3J.x2cosxdx= ’ S = —x cosx + 3| x? sinx —
dv=cosxdx, v=sinx
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

) u=x, du = dx, 3 ) .
—2| xsinxdx |= . =—x"cos x+3x"sinx—
dv=sin xdx, v=-—cosx

—6(—xcosx+J cos xdx)z—x3 cosx +3x7 sin x + 6x cos x —6sin x + C.

179 (1854). sz cos? x dx :%J' xzdx+%J x% cos 2x dx =

u=x2, du=2xdx,| 1 2
= 1 . =—x4+— —sin2x—jxsin2xdx =
dv =cos 2x dx, v:551n2x 6 21 2

u=x, du =dx, :l

2
) 1 :lx3+l x—sin2x— —icos2x+
dv=sin 2x dx, v=—Ecos 2x| 6 21 2 2

2
+1J.cos2xdx =lx3+x—sin2x+£cos2x—lsin2x+C.
2 6 4 4 8

u=Inx, du:@,

180 (1855). j In? x dx = X |-
dv =1Inxdx, vzj.lnxdx

dx u=Inx, duzﬁ, dv=Inxdx,
_|uyy=lnx, duj=—,|_ X
= = =
dv) =dx, V=X v:xlnx—J.dx:xlnx—x

:x(lnx—l)~lnx—J.(lnx—l)dx:x(lnx—l)-lnx—jlnxdx+x:

=x(Inx—1)-Inx—x(Inx—1)+x+C=x(n*x—2Inx+2)+C.
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2.1. UHTerpupoBanue Mo 4YacTsim

3In% x
u:1n3x, du= dx, 3
181 (1856). J'ln X x __In"x
dx 1 X
dv=—, y=——
x X
In> u=1n2x, du=21nx dx, 3 2
n°x X In” x In” x
+3J. 5 dx: dx 1 =— +3 — +
X dv=—, y=—- X X
X X
1 u=Inx, du—ﬂ 3 2
nx ., X Inx _In"x
+2J. J dx 1|7 -3
dv=—, v=—— x x
i x* x

+6(—ln—x+J.d§) ——(ln x+3In? x+6Inx+6)+C.

X X X

u=1n2x, du=2lnx

In? x
182 (1857). J. T -5/2 g 2 s
dv=xST, v=J.x dx=—§x

dx,

dx
B J‘ lnxdx =Inx, du=7, _
dx __2

EN V=TS

2 2, S8lnx ( In x+3lnx+2)
W ol 9\/_ 27\/_
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

u = (arcsin x)2 du= mdx
183 (1858). J' (arcsin x)’dx=| ’ T
dv=dx, V=X

xarcsin x

N

= x(arcsin x)2 - ZJ.

u = arcsin x, duz\/sz,
= = x(arcsin x)2 -
dv= x dx ’ J’d(l x) __Ji x2
l—x2

—2(—\/1—x2 arcsinx+jdx):x(arcsin x)2 +2v1-x? arcsin x—2x+C.

2arct,
u = (arctg x)2, du = % dx,
2 _ + —
184 (1859). J(arctg X)“xdx= ;‘2 =
dv=xdx, y=—
2
(x x?
=— (arctg x) arctg xdx= > (arctg x) — | arctg x dx +
=arct du = _dx x*
+ jarctg x d (arctgx) ="~ gx au= l+x2 == (arctgx)? —
dv=dx, v=x 2
2
—| x arctg x —J. al dx2 + (arctg x) =
1+x 2

2

! (arctg x)2 — x arctg x+% In(1+ xz) +C.
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2.1. UHTerpupoBanue Mo 4YacTsim

u=e", du =e“dx,

185 (1860). J.ex sin x dx = _
dv=sin xdx, v=-cosx

:|=—excosx+

X X

u=e du=e'dx .

+J.excosxdx= ’ - |=—e"cos x+e”’ sin x —
dv=cosxdx, v=sinx

»
e (SIn Xx—CoS x
inx=cos),

—J.exsinxdx = J.exsinxdx: C.

186 (1861). J.e3x (sin 2x —cos 2x) dx = je3x sin 2x dx — J.e3x cos 2x dx =

=1 -1;
u=e”, du = 3e>* dkx,
]1=J.e3xsin2xdx= ) 1 =—— e cos 2x +
dv=sin 2x dx, v=—5 cos 2x 2
3 [ =e>, du =3¢ dx, 1
+—J. > cos 2x dx = 1 . =—— e cos 2x +
2 dv=cos2xdx, v=—sin2x 2

+i le3xsin2x—i ¥ sin2xdx | = EJ-e3xsin2xabc:
212 2 4

3x

:—le coS 2x+i esin2x = je” sin 2x dx:—i 3 cos 2x +
2 4 13
+ie3x sin2x;
13
u=e>, du = 3e>* dkx,
I, =J.e3x cos 2x dx = 1 =—e¢* sin2x—

dv=cos2xdx, v= Esin 2x
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

u=e>>, du =3e>dx,

—EJ. e3¥ sin 2x dx = . 1 :le3xsin2x—
2 dv=sin 2x dx, v=—5 cos 2x

_3 —le3xc0s2x+i".e3xc052xdx = EJ e cos 2x dx =
2 2 2 4

3x 3x

:le sin2x+§e3xc052x = J3xsm2xdx—£e sin 2x +
2 4 13

+ie3x coS 2X;
13

je3x(sin2x—cos2x) dx=1,-1, z—% e cos 2x+%e3x sin 2x —

3x

3x cos2x+C =%
13

—ie sin 2x—ie3x
13 13

(sin 2x —5cos 2x)+ C.

u=e", du = ae®*dx,
187 (1862). Je“x cos nx dx = 1. =
dv=cosnx dx, v=-—sinnx
n
e a u=e"”, du = ae®*dx,
= sinnx——Je”sinnxdxz _ 1 =
n dv=sin nx dx, v=-——Co0Snx
n

e’r . al e*”* al ax
= sin nx ——| — cosnx+— | e““cosnxdx | =
n n n n

ax

ax e ) a
e cos nx dx = sinnx+—cosnx | =
n n

ax

e™ cos nx dx = 5 2(nsinnx+acosnx)+C.

a +n
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2.1. UHTerpupoBanue Mo 4YacTsim

—sinl du = 1 dx
188 (1863). Jsinlnxdxz UZSIIN, - du=CoSI X =75 | — v sinln x—

dv=dbx, v=Xx

—Jxcosmxdx:xsinlnx—Jcoslnxdx:
X

. dx
u=coslnx, du=-sinlnx-—, .
= x |=xsinlnx—xcoslnx—

dv=dx, v=x

—J.sinlnxdx = J.sinlnxdx:%x(sinlnx—coslnx)+C.

. dx
u=coslnx, du=-sinlnx-—

189 (1864). jcos Inxdx=|"" ’ =
dv=dx, v=x
. dx
:xcoslnx+J.sinlnxdx= u=sinInx, du:coslnx~7, =
dv =dx, v=x

:xcoslnx+xsinlnx—jcoslnxdx = J.coslnxdx:

=%x(cos In x+sinIn x)+C.

u=x, du=dx,

2
190 (1865).J. Xdx | xdx 3 IR

2 |dv= , v=—l—-x

2
J.%dx:—x\ﬂ—xz +arcsin x —
1-x

2 2
J. X7 dx J. Xdx 1-x +%arcs1nx+C

+J.\/1—x2 dx=—x\1-x% +
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

+)C
191 (1866).J a? +x° dxzf a’ dx=a J
\la +x \la +X

x+va® +x* |+

a’In

+J‘ xdx _ xdx _
Va? +x? Va? +x?
u=x, du =dx,

— dx —,2

=lav=—>Z_ y=ya?+x? =@ In
Ja? +x%

—J.\/a2+x2 dx = J.\/a2+x2 dx =

2

x+a? +x2.+x\/a2 +x2 -

:a—lnx+\/a2+x2 +£\/a2+x2 +C.
2 2
192 (1867). j cdx g
(x+2)
x2e” _((x -4)+4)e"  x-2 o 4 4e* _(x+2)-4 o 4
(x+2)? (x+2)?  x+2 (x+2)? x+2
4e” . 4’ 4e”
+ S=e' - +—
(x+2) X+2 (x+2)
p Xy . 1 di=— dx
= Jde 4Je ’2‘ f T (x+2)2 |=e" -
+
* 27 = e’dx, v=e"
Y +J‘ edx2 +4J‘ edxzzex_4e +C=
x+2 (x+2) (x+2) x+2
=x_2ex+C
x+2

193 (1868). J' x2e” sin x dx =
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2.2. 3amMeHa nepeMeHHOo

u=x2, du=2x dx,

e”* (sin x — cos x)

5 (cm. 3anauy 185 (1860)) |

dv=e"sin x dx, v=J.exsinxdx=

1 . . [
:Eex'xz(smx—cosx)— xe" sin x dx + | xe* cos x dx =
u=x, du =dx,

— ex
dv=e"sin xdx, v=-—(sin x—cos x)

u=x, du =dx,
— X

dv=e“cosxdx, v= %(sin X+ cos x) (cm. 3amauy 187 (1862) B

2
X . X . 1 .
=—2 e’ (sin x —cos x)—Eex(sm X —COS x)+EJ. e’ sin x dx —

—lj e’ cosxdx+£ex(sin X+ cos x)—ljex sin x d —lj e cos xdx=
2 2 2 2

2
by . X . 1 .
=7ex(sm X —Cos x)—Eex(sm X —Cos x)—zex(sm X +cos x)+

+§ex(sin X+ €os x) =%e’“((x2 —1)sinx—(x—1)% cosx).

2.2. 3ameHa nepeMeHHOM

Ecnu B HeonpeeieHHOM UHTErpaie J. f(x) dx mepBoobpazHas ass
f(x) cymiecTByeT, HO HEMTOCPEACTBEHHO HAWTHU €€ MBI HE MOXEM, TO CJie-
JaeM 3aMEHY IIEPEMEHHOM, TOJI0KHB

x=(1),
rae @(f) — HenpepbIBHAS (PYHKIHS C HENPEPBIBHOM NPON3BOAHOM, UMEIOILAsT
o0paTHyI0 (GYHKIHIO; TOTAA

[reac={remewma
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

Ha nmpaktuke yacTo OpIBaeT IiesiecoodpasHee moaoopaTh 3aMeHy TIe-
peMeHHOH B BUJE He X = O(7), a t = Y(x).

194 (1869). j

| Vx+1=1, x+1=t2,:| tdt _

dx
1++/x+1 _[ dx="2tdt 141

_2.[(”1) Lar=2 Udt J ) 2(t-Infl+2)+C=

=2(Var 1 -l Va+1]+C)

195 (1870). J

dx _|:\/x—1=t, x—1=t2, ]_

de=2tdt, x>=1% +3t* +32 +1

6 4 2
:2J.t R A Y (R S S +C:£t(5t6+21t4+
t 75 35
+35t2+35)+C=%\/x—1(5x3—15x2+15x—15+21x2—42x+21+

+35x—35+35)+C=%\/x—1 (5x° +6x> +8x+16)+C.

2
196(1871)_[4’“r3 dxz[xdx dt] J"”:“d 4J' 11J'f—3t=

197 (1872). j

_|[Vx+1=t, x+1=12, 2J‘ tdt
xvx+1 dx=2tdt (t* -1t

\/x+ -1
vx+1+1

t—
t+1

=In|— +C—1 +C.
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2.2. 3amMeHa nepeMeHHOo

g2 2
198 (1873). j x+l dx=[ X=2=t, x=2=1 ’}:2‘[ EH3 =

xJx—2 dx =2tdt (t* +2)t

afaa] ol b

1 x—2
=2|vx-2+—arctge——— |+ C.

dx _ \/;zt’x:tz, ldl J. j
Jx dx =2tdt 141 1+¢

=2(t—ln|1+t|)+C=2(\/;—ln‘1+\/;‘)+C

_ _ 42 2
200 (1875). M:[&‘f’x‘f ’]:2J' il

ﬁ=2arctgt+C=
x(x+1) dx=2tdt t“(1+¢7)

=2arctg\/;+C.

e e M s (s

=2(t—arctgt)+C= 2(\/;—arctg\/;)+ C.

Ax

_ _ 43 2
202 (1877). _[ Tl=t, x+l=t ’]=3 tat_

1+3\/x+1__ de =3t%dt 1+1¢

.« 2 2
Y [ Rt R (t—l)dt+J. o3| D | |+ =
J t+1 J t+1 2

=3 @Hn‘ﬁﬂ‘ +C.
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

_ _2
NJax+b=t, ax+b=t", 2 ¢ tdi

dx
Jax+b+m dxzztdZ Caldt+m
a

203 (1878). _[

= wdt:g[ dt—m-[i)=3(t—m1n|t+m|)+c=
a t+m a\J t+m a

=§(\/ax+b —mln‘\/ax+b +m‘)+C

Ve -x |dx=6dr ©°—t t—1

6 31y (3
“Lareof L o6 [ LELEED g6+
(1 (-1 (1

6 8 6
204(1879)_J’M[ x=1 ]j?di of

) s PO R
=6| (P +t+D) (@ +Ddt+6lnf—1|+C=6| —+—+—+—+—+1 |+
6 5 4 3 2

+61n|t—1|+C=x+g§/x_5+%§/x_2+2\/;+33\/;+6Q/;+61n‘ﬁ/;—1‘+C.

dx x=t 312 dt (t-D+1
205(1880).'[—%(%/;) [dx o dt] '[t(t_l) 3[2 =

=3J'dt+3j'%=3(t+1n|t—1|)+c=3(%/§+1n‘3\/§—1‘)+c

4
x=r, Adt (2 =1)
206 (1881 j —j —4J dt
(1881). \/;+‘{/_ [dx=4t3dt] 2+t t+1

_4J.(t—l)dt+4j.—=4(——t+1n|t+l|) 2x - a¥x +hl{fx +1]+C.
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2.2. 3amMeHa nepeMeHHOo

12 17
207 (1882). jL _| *T! IM di=T.
Vi —4x dx—th“dt - £ -1

M P
A A

4 10 5
I= 12J(t +t )dt+12J. Lt —12(L+%}+%ln‘t5—l‘+C:

10
=§(§/x_5+21%/x_5+21n1%/x_5—1‘+c).

4
2x +1=t¢ ’ (t _)
208 (1883).J o aldr _4JU—D"”
Yor 11 | edx=4dt, dx=

-1

3

TP 4l x T alox 3
=4J(16—t2)dt=4{t——t—)+cz4 Y+’ e+ |
7 3 7

=%4\/(ex +1)° (3e* —4)+C.

l+e* =¢%, e¥dx =2t dt,

dx = 2t dt
vi+e* dx =

-1

=J‘ 2edr _, =1

209 (1884).
(1884) J (2 —1) |t+1|

Vi+e' -1
Vi+e® +1

+C=In +C.
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

210 (1885). _[

_ 2
\/1+lnx I+Inx=r7, 2di (2 —1)+1
T E 22-.. _ZJ.

1?1

X
\/1+1nx 1
—2t+1n +C 241+ Inx +1n +C=241+Inx+
+1 Vl+Inx +1
(\/1+lnx—1)2
+C=

+ln‘

(Vi +1) T+ Tnx - 1)
=241+ Inx = In[ln x|+ 2In |y T+ Inx ~ 1+ C.

211 (1886). I V1+cos? x sin2x - cos 2x dx =

=[l+c0s2x=t2, —2cosx-sinx dx =2tdt, ]:—j 202 (21> =3) dt =

cos 2x =cos> x—sin’ x=2cos> x—1=2¢> -3

= —%ﬁ +263 +C=203(1-0,462) + C =24/ + cos® x)* (0,6 —0,4cos? x) +

+C=04 (1+c0s x) 3- 2cos’ x)+C.

Intgx=t¢,
dx = dx dx =

sinx-cosx dt = 7 =
tgx-cos“x SIMX-COSX

212 (1887). jlr‘i

2 2
J.l‘dt— +C= (lntgx) +C
2 2

x2 - xdx [a3—x3=t2, x3=a3—t2,

213 (1888). J J
\/a - \/a - 3x2dx =2t dt
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2.2. 3amMeHa nepeMeHHOo

3_2 3
—%J.@dtz—%[a3l—t—J+C=—§(a3\/a3 —x’ -

3

—%\/(03 —x3)3 )+C:C—§\/a3 —x° (?_a3 +x3).

214 (1889). _[—4

)?
X x*—8x* +16
x> —8x> +16x| x
8x” —16x
2
= J-xd +8J‘x(x x° J‘x((x 4)+2) NN
2 (x2 - 4)? 2
2 2 2
+8J‘ X dx 16-[ xdx _X 4 d(); 4)+8 d(;c 42):
(x* - 2 x° -4 (x*—4)
=—+4ln‘x —4-—"—+C.
2 x2 -4
dx
215 (1890). J.—=
x*Nx? +a?
Cnocob 1. x=£, dx:—%dz.
z z
1__J~ az’ dz __J~ zdz d(1+2%) _
2cz3x/l+z2 a2\/1+22 2 a*V1+z2
/ 2 [2, 2
SRELE eI L ah L ae
a a“x
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

adz
Cnoco6 2. x=atgz, dx= >
cos” z
acos’ z-cosz d (sinz 1
= J 7 =— J ( ) - +C=
cos’ z-a’sin’ z sin’ z a’sinz

X
1+~
J1+1tg? 2 Vx? +42
=_L.i+cz_%. a~ o _N¥*a®

a’ tgz a X a’x

Cnoco6 3. x=ashz, dx=achzdz, \/x2+a2 :a\/1+shzz =achz.

I= J _achzd L hoecam L 200
a’sh’z-achz a a® shz
1 \/1+shzz \/)cz+a2
= =— +C.
a’ shz a’x

x=asinz, dc=acoszdz, 5 . >
=a Jsm zdz =

2
x“dx
216 (1891). .[—=
Va? -x? [ Va* —x* =acosz

2 2
:a_J‘ (1—cos2z)dz:a— z—lsinzz +C =
2 2 2

2

2
:%(z—sinm/l—sinzz )+C:a?(arcsin£—i a’? —x? )+ C.

aa2

x=—, dx=——dz,
dx z z
217 (1892). j—: =
xWxt—a? v2_a? = é_az 4 1- 2
Z z
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2.2. 3amMeHa nepeMeHHOo

= _J. adz J. = —larcsmz+ C=
2 a Cl
z7—- 1

z Zz

1 . a
=——arcsin —+ C.
a X

\/1+x2 [
2 dx =
X

dz =

1 1 dz] J‘z4\/1+22
X=—, z=—, dx:——2 =— —
z X z z

218(1893).'[
=—Iz 1422 dzz—%J.\/1+zz d(l+zz)=—%\/(1+zz)3 +C=
253
_C_11(1+x ) ‘

- 3
3x
Ipumeyanue. IHTErpan MOXKHO B35ITh IIOACTAHOBKOW X = tg z.

_ 2 — Q1
219(1894)._’. 12X [ =sinz, ] J"’OS jdz J' J.dz—
X Sln z

dx=coszdz

sin” z
cos (arcsinx .
:—ctgz—z+C:—#—arcsmx+C=
sin (arcsin x)
) . 2
1—sin” (arcsin x) . l-x .
=C- - - —arcsinx=C — —arcsin x.
sin (arcsin x) X
=atgz,

220 (1895). J adz =J“—‘1Z3=
2

\/(a +x° cos? z cos” z-

CoS™ z
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

tgz

—Lj coszdz—isinz+C—L—
a? a’ a’ \/1+tg2 z

1
=—- ad = o +C.

-2
a \/ x? az\/a2+x2

+C=

a1+ —
a2

1

Tlpumeuanue. InTerpain MoXHO B3SIThb IOJACTAHOBKOHN X =

N

3 3 3dz

x=-,
z

JO-x? _1/ ——3 27 22 -1

2 3 6
:_J‘3.27.\l(z -1 -z dzz_;zjmd(ZZ_l):

253
221 (1896). j —V(9_6x)dx
X

z2.27%. 73
2y sn V=D -5
=——= (-1 +C=C- =C- .
5.9.2 45 45x°
p x:E, dx:—%dz, 34
222(1897).I%= : = =—I -
x“Vx" =9 mz?’ 1-z7 9 Wl-z7 72
z 22 zZ
2_
lJ‘ zdz d(d- z) 1 =2 +c=Y* 9+C.
9 \/1—22 \/1 z2 9 _ 9%

x_l dx__ﬁ]:_-[#:

223 (1898). [
: J.X\I1+x z’
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2.2. 3amMeHa nepeMeHHOo

=-In

_ I dz [2 ‘ _
=_ +Vz°+1[+C=
\/22+1 ’

l+\/1+x2|=1n x|
XX ‘ 1+V1+x7

=C-In +C.

a asinz

i x= , dx = > dz,
224 (1899). J'—z al — - oL [ E -
(x* —a%) V(2 —&?Z, z = arccos &
cos” z b
:J‘asuzlz cos zdz_ J‘d(smz) 3 21. = 21. L C=
cos’z-a’sin’ z sin” z a“sinz a“sinz
1 X
=C—-—— - (C- =C- .
aZ\/l—coszz az\/l—az arz\/xz—a2
2
X

225 (1900). J.xzx/4—x2 dx =[x =2sinz, dx=2coszdz]=
= J. 16sin? z - cos? zdz=4J.sin2 2zdz = 2J. (1—-cos4z)dz =
= 2z—%sin4z+C: 2z—sin2z-cos2z+C = 2z—2sinz'cosz(cos2 z—

—sin? z)+ C =2z —2sinzy1—sin? z (1-2sin” z)+C:2arcsin§—

/ 2 2
-Xx 1—%[1—x—)+C=2arcsin§—%\/4—)62 2-x*)+C=
x

=2arcsing+§\/4—x2 (x2 -2)+C.
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

d 1 dt
226 (1901). J al [xz—tgt, dv=—"3 ]z
(2 + 4 a2 +1 2 2cos” ¢
costdt cost dt 15 smt)
=2 2 > =2 2
(tg"t+16)cos” t sin® 7 +16cos> ¢ \/_ 16 15sin’ ¢
tgt
4ei5 B
1 4+\/_551nt| L Jirte®e|

n
N e \/_smt| N A

\11+tg t

__ L i +\/_x|
s i a4 —\/_x‘

-1 1 Iz 1-z
227 (1902). J x—d—;‘= x=—, dx:—d—2 =—J dz =
x+1 x z z 1+z
z=c082t, dz=-2sin2tdkt,
1—cos2t .
1 =2| . |—————sin2¢tdt =
t= Earccos z 1+ cos2t

int . 1.
=4 Lntsmt -costdt =2J (1—cos2t)dt =2 (t ——sin2t )+ C=
cost? 2

. 1 1

=arccos ¢ —sin(arccosz) + C =arccos —— |1 — — + C=
X X
2 —
:arccosl— al 1+C.
X X

228 (1903). j

_|:x:sin2 z, zzarcsin\/x,]_ 2J‘sinz-coszdz B

dx
Vx—x2 dx=2sinz-coszdz sinz-cosz
:22+C:2arcsin\/;+C.
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2.2. 3amMeHa nepeMeHHOo

229 (1904). Mz[ xe' =z, ]zj'e’“(xﬂ)dx:

x(1+xe) |dz=e"(1+x)dx xe* (1+ xe™)
:j dZ = %— dZ :h'l z +C=h‘1 xe +C
z(1+2) z 1+z l+z 1+ xe”

B 3agauax 230 (1905)-234 (1909) HaiiTi uHTETpajIbl, IPUMEHUB CHA-
yaja 3aMeHy NepEMEHHOM, a TIOTOM WHTETPUPOBAHUE TI0 YACTSIM.

_ _ 2
230 (1905). J.e‘/;dx= Vx=z, x=2, =2j ze*dz =
dx=2zdz

:[ e d”:%l=2fwz—fe%&)zzﬁ—ne?+0=

dv=e‘dz, v=e

—2(Vx 1) 1.

3/ _ 3
231 (1906). _[sin{/}dx=[*/;‘z’ Y=z ’]=3j 2sinzdz =

dx =3z%dz

_ 2 _
= "7 du=2zdz, =3(—zzcosz+2j.zcodez)=
| dv=sinzdz, v=-cosz

[ u=:z du=dz . .
= ' o =-3z2¢cosz+6 zsmz—J.smzdz =
| dv=coszdz, v=sinz

=-3z2 cosz+6zsinz+6cosz+C:—33\/x2 cosi/;+63 x sini/x +

+6¢0s3 x+C:3((2—3\/x_2)cos3 x +23 xsin{/;)jL C.

arcsinx

T dx=
Va-x%y ’

232 (1907). J'
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

u = arcsin x, du =

dv=—m——

(1-x%) J\/(lx) \/lx

=7 arcsinx—J de2 S arcsinx+lln‘1—x2‘+c.
1—x2 1-x \/1—x2 2
x* arctgx dx
233 (1908). | ———dx=|arctgx=z, x=1tgz, > =dz =
1+ x? 1+x
u=z, du=dz,
= 2 = —_ 2 =
_Jztg zdz dv:tg2zdz, v:J'l cozs de:th_Z
cos” z

2
=z(tgz—z)—J.(tgz—z) afz=ztgz—z2 +1n|cosz|+%+C=

2 2
:Ztgz_%+ln|COSZ|+C:Ztgz—%+ln;+cz

\/1+tg2 z

= xarctg x —%(arctg x)2 —%ln(l + xz) +C.

234 (1909). jﬂdﬁ
X (1+x )
dx

u =arctgx, = >

_ 1+x =
= J. J. =—l—arctgx
X (1+x ) 1+x°

:—arCtgx—(arctg x)2+jx— J.(arctg x)d (arctg x) =

X (1+
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2.3. Pa3Hble 321241

arctg x xdx J‘ x dx N (arctg x)2

=— —(arctgx)2+J. 3 +C=
X X

1+ x? 2

_ _arctgx (arctg x)2

+ln|x|—%ln(1+x2)+C=

X
2
X
—In | |2 _arctgx  (arctg x) +C
I+x X X

2.3. Pa3ueble 3apa4u

235 (1910). J.(x+1) X2 +2x dx= J'(Hl)md [x+1 Z]
re-Hwrmrve

3
236(1911).J.(1+e3x)2e3xdx L+e™ J' 2ge=r T oo
3e3xdx 3 3 3

=é(1+e3X)3+c.

5
237 (1912). J.erx=|:e‘/;=z, 2\1/_6‘/;dx=dz:|=J.2dz=2z+C=
X X

=2 4+ C.

smx coSXx =2z, dz s
238 (1913). J. [—smxdx dz:| J. J. 4(-2)=

=e " +C=e " +C.
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

l—e" =
239 (1914). J\h—ex P =—-[ RIEY S N R
—e'dx=dz 3
=—§\/(1—eX)3 +C.

240 (1915). jxcos x? dx=%J.c0s x2d(x?) =%sinx2 +C.

23443 =
241(1916).j(2—3x4/3)1/5x1/3dx=|: o Z’]:—Hz”dz:

—4xBax=dz
=C—iz6/5:C—i.(2_3x4/3)6/5‘
24 24
242 (1917).I 203, jd(1+3x —x )_C_lln‘1+3xs_x6‘_
1+3x” —x 3 1+3x° —x° 3

\/_dx d+x¥%) 2, 39
243 (1918). 7= _[ = ‘1+x ‘+c.
244 (1919). -[ - jd(3+e ) —C—InG+e™),

e(3+e_x) 3+e_x _——

245 (1920). J =—arcsinz+C =

dx | et =z | _J‘ dz
e Vl—e™ |-edx=dz 1-z2

=(C —arcsine ~.

2
2x+3 dx=J‘d(1+x )

+3j dx =
V1+x? \/1+x2 \/1+x2
)c+\/1+x2

246 (1921). j

=241+x> +3In +C.
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2.3. Pa3Hble 321241

2x—1 d(9x —4) dGx)
247 (1922). I\/%T j —_— jm_

= 1(2 9x2 —4 —3In
9

3x+x/9x2—4D+C.

248 (1923). ‘[COS*/_ |:\/;:z, %:dz}zzjcoszdz:
X

=2sinz+C=25in\/;+C.

249 (1924). I

xm [mx s E o ]j

. Inx
+C=arcsin—+C

B
250 (1925). J%{lnx:z, @Zdz]zj' 2d:
x(1-1n"x) X 1—2

:_lj.d(l;zj):C—lln‘l—zz‘ :C—lln‘l—ln2 x‘.
2 2 2

1-z
251 (1926 Xk Yl e[
(1920 ‘[\/(x +1)3 ‘[\/(x +1)3 j\/(x2+1)3
de’+) 1o 1 e
J.\/x 1 J\/(x oy T

252 (1927). J.dez[arctgxzz dx —dz:| J.Z"dzz
1+ x? 1+x2
_z"+1 tC= (arctgx)"Jr1 ‘e
n+l1 n+1 )

.z
=arcsm—+
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§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

253 (1928). J' _4J' _2J 429 __ g0+,
sin? (OF cos’ (0} sin 2(p sin 2(p ——

costd J‘cos x —sin’ xd J‘2cos x— l

254 (1929). '[

COS X COS X COS X

d
=2J. z-coszx—J. );:2x—tgx+C.
y —

COS X COS
5
255 (1930). Jsm apy Jsm xd(tgx)=tg ae)
COS X COS X
256 (1931). J‘\/tg x sec* x dy = J‘\/tg cos” xsin’x
COS X

= J \/tg3 X d(tgx)+J. \ltg7 x d(tgx) =§tg5/2 x+§tg9/2 x+C=
:42_5‘/tg5 x (5tg? x+9)+C.

(cos3x—51n3x) dr J‘

257 (1932). j(l—tg 3x)2dx=J. .
cos” 3x

cos 3x

J. d(cos3x) ! (tg 3x +Incos? 3x)+C.
3 cos3x
Kdx _ [ (P +D)-1 ) dx
258 (1933). J. dxzj.(x —x+D)dx— | —=
x+1 x+1
32
=X T i x—mx+i|+C
3 2
259(1934)‘-“ xdx3: (x— 1)+1d J‘d(x 1) d(x—13):
(x=1) (x-1)° (x=1) (x-=1)
_ 1 1 1 1
x=1 2(x-1)? x=1 2(x-1*
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2.3. Pa3Hble 321241

 dx (2+4x)
260 (1935). J' =—J.\/2+4x d(2+4x)—
Norwrls V2+4x
L [dGtdy)_ \/(2+4x3—l\/2+4x+C=
2.4) ovax 4
:\/2+4x(x—1)+c
6
s 2(1+2x) 5 N
261 (1936). J. J. dx——J 142x d(1+2x)—
( ) V1+2x 1+2x ( )
d(1+2x) _1
— \/(l+2x —241+2x |+C=
N1+ 2x ( )

1\/1+2x( +—x- 1] 1\/1+2x(x—1)+C:
=x/1+2x —%\/(1+2x)3 +C.

262 (1937). J.x\/a+xdx:J.(a+x—a)\/a+xdx=J.(a+x)3/2dx—
—aj(a+x)l/23dx:§\/(a+x)5 —%a\/(a+x)3 +C=
=%\/(a+x)3 (Bx-2a)+C.

263 (1938). I (Vsinx +cosx f d = j sinxdx + 2J.\/sinx d(sinx) +

+J.coszxdx=—cosx+§ sin3x+%x+%sin2x+C.
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mxbnx amxbnx

264 (1939). j A" H" = J' (a™b")* dx = -
Ina”b" mlna+nlnb

dx d(x-1)
265 (1940). - -
j\/5—2x+x2 j\/4+(x—1)2

x—1+\/5—2x+x2 1—x+\/5—2x+x2

=In +C=-1In +C.

dx d(3x-1)
266 (1941). - _1 _
(o J.\/9x2—6x+2 j\/(3x—l)2+l 3-[J(3x—1)2+1

Z%IH3X—I+M‘+C.
d(3x-2)
267(1942)J. J' I _
\/12x 9x’ \/2 (3x-2)° 2-(3x-2)2
1 . 3x—
=—arcsin +C.
"R
268(1943)--'. Bx—-11)dx J' 4(-2x+2)— 3d __4J‘d(5+2x x)
Vsa2e-i? dseae-s fseara
_3Jd(5+2x x) 5+2x—x° 3arcsinx—_1+c,
V6—(x—=1)2 Jo
l(?_x+2)+1
269 (1944). |-G 2] peel[dU2E)
X% +2x+2 X7 +2x+2 2 x?4+2x+2
+J'd(x—+l)2 —ln‘x +2x+2‘+arctg(x+l)+C
(x+1) +1° 2
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(2x 2)— 4
(x—3)dx
270 (1945). =
".\/3—2x—x2 J. V3—-2x— x?

1[dG-2-x)
‘[\/3—2x X JJ4 (x+1)2

3-2x—x° —4arcsinx+l+C.

Y g(Sx 4)+(3—1)
271 (1946). (2" Jax J' dx =
4x° —4x+17 4x? —4x+17
3 d (4x* —4x+17) d(2x— 1)2 iln‘4x2—4x+l7‘+
T8 4 —axs17 Q2x-1)>+4> 8
+iarctg2x_1+C=E ln‘4x2—4x+17‘+larctg2x_1 +C.
16 8 6
(2x+2)+( -3-1
272 (1947). J' Gx—Ddx j dx =
\/x +2x+2 \/x2+2x+2

2
_gj d(x +2x+2)+2.(_2)J‘ d(x+1)

Vx?+2x+2 Jx+1)? +1
=3 x2+2x+2—4lnx+1+\/x2+2x+2‘+C.

Nd 1(2x—7)+(7—2)
273 (1948). J' (x=2)dx =J'2 2 -

x2—T7x+12 x2—T7x+12
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:ljd(x ~7x+12) 3 dx2 =lln‘x2—7x+12‘+
2 x°=Tx+12 2 7 1 2
Y
11
S 2 2=lln‘x2—7x+12‘+§1nx_4+0:
2 21 7 1 2 x-=3
2 2 2
,/(x 3)(x—4) (x—4)x— (x—4)?
=ln-—2 4.
|x 3|\/x 3 |x—3|
S ;(18x+6)+(5—§]
X
274 (1949). j J' d
Vox% +6x+2 Vox2 +6x+2
_lJ‘d(9x2+6x+2)+£J‘ dGBx+1)
VOx® +6x+2 JGBx+1)% +1
=§\/9x2+6x+2+%1n3x+1+\/9x2+6x+2 +C.
275 (1950). Jidx=— wzC—lanz—ﬁH‘.
2x% —3x+1 2x° =3x+1

4—3)d —3(10x+6)+(9+4)
276 (1951). J' (4= 3x)dx =J' 10 >

dx =
5x2 +6x+18 5x% +6x+18

d(5x +6x+18) 9J' dx

10 sy 46x+18 (5x+3)2+81

——iln‘sz +6x+18‘+§arctg Sx+3 +C.
10 45 9
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——(8 +9)+(45+2)
dx =

(2—-5x)dx 8 8
277 (1952). J. J =
Vax? +9x+1 Vax? +9x+1

=204 yoxt1+ J' _
- +9 65
16

=C’—%\/4x2+9x+1+16—611n 2x+%+\/4x2+9x+1 =

=C—%\/4x2 +9x+1 +%ln

8x+9+4V4x?> +9x+1

11

(6x D+
278 (1953). j x dx J =
V32 —1lx+2 ¥ 432 —11x+2
_lJ‘ d(3x* —11x+2) dx B
V3x2 —11x+2 6\/_ 1Y 117
x_i —_——
6 6
\/3x —11x+2 +—1 x——\/3x —11x+2
2
279 (1954). | Vrds | x oo 32 62 |
V2x+3 [ 2x+3 1-2z (1-2z7)
6224 u=z, du=dz,
:J'L: 6zdz d(1-2z%) 1 =
(1-2z%)2 |dv= J. 22 2
(1-22%)%’ (1-222)2  4(1-222)
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bz bpd 3= 3 V22

4 1-222 4)1-222 212222 2 2\/_ PR

1+42
X 2Ed 3 2x+3+C=l\/2x2+3x—
2\ 2x+3 P 2

3 42 \/
1-v2
2x+3
1+242 al
42 3 2
2x+3
3
3 3+4x+41/x +5x
- In +C'=
42 3

1 ) 3 3 2 3 ’ 4
=—2x" +3x ———=1 +—+1/ +=x(+C |C=C+In— |
5 X X 4\/5 nx 4 X 2x ( 1’13)

— _ 2
280(1955).J. k L x| £ zzzz’x:“bzz e 2= ")Zdz]
X — X —

| 1+z (1+z )
u=z, =dz,
=2(b- aj zdz d(z +1) 1 =
( ) (1+ dv=—2 j 3
(1+z ) (l+z ) 2(1+z )
z
=—(b-a) =—(b-a) +
1+ 22
+(b-a)arctgz+C =(a—b) | =F .1 +(b—a)arctg‘/ﬂ+
x—=b 1447% x=b
x—b

(a—x)(x—b) +(b—a)arctg a—_z +C.
Vo
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dx
281 (1956). J. arctgx dx =" =arctgx, du= 1+ 2 |=xarctgx—
dv=dx, v=x

—J. de2 =xarctgx—lln(l+x2)+C.
1+x 2

282 (1957). J. xsinx-cosxdx =

~ u=x, du = dx, | _xsinzx
" | dv=sinx-cosx dx, v=jsinxd(sinx)=5sin2 T2

—lJ. sin? x dx = sin> x—lJ. (1—0052x)dx=£sin2 =24
2 2 4 2 4

+%sin2x+C=%sin2x—%x (1—2sin2 x)+C=

=lsin 2x—lxcos 2x+C.
8 4

u=x2, du =2x dx, 2
sinwx |=-——sinwx—
= )

283 (1958). I x% cos ax dx =
dv=coswxdx, v=

(O]

u=x, du =dx, 2

2 . )
——J.xsmwxdxz ) COSMX |=—sin ox +
o dv=sinox dx, v=— o
O]

+2—)2€cosmx—%-'. COS X dx :L3(((02x2 —2)sinWx + 2mxcoswx) + C.
) ® )
a3 u=x>, du =3x%dx, 2,
284 (1959). x7dx = =——e" -
( ) J.e ra dv = e*dx, vzéezx 2 ¢
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30 5, u=x-, du =2x dx, 3 e 3 05
—-=| x"edx= =2 o2 U222
2 j dv=e*"dx, v= %ezx 2 4

3 ) u=x, du = dx, 3
x = —_— —
+EJ. xe™dx = dv=e**dx, v=%e2x B

3
—zjezxdx:ezx x——iyc2+2x—E +C.
4 2 4 T4y

1 u=Incosx, du=-
ncosx dy = COS X

285 (1960). JCOS PR
C082X

sin x
dx,

=tgxIlncosx+

, v=tgx

-2

sin” x

+-[ 5 dx=tgxlncosx+tgx—x+C.
cos” x

gx dx_J' cosxdx _J’d(lnsinx)

ct .
286 (1961). J = In|lnsin x|+ C.

Insinx sinxInsinx Insin x
u=x', du=dxdy o
287 (1962) J.ﬁ= gy Xdx I D
~d1+xt V_—(1+x4)2’ v= P 21+

3 x4 4y _
—J dde 1 1n(1+x )— 1O =ty - XL )4 L,
1+ x4 1+x* 4 1+x

o=t In(1+x*) + 14 +C.
4 1+x

2 J—
288 (1963). J'CO.S 3% e _[ sin”3x —J‘ ax —J.sin3xdx=
sin 3x sin3x sin 3x
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=J.L+lcos3x+C=le+%cos3x+C=

2sin3—xcos3—x tg?’l 23X
22 2 2
| dl tg% l | 1 3
:_J. +—cos3x+C =— lntg—x+COS3x +C.
3 ¢ 3x 3 3 2
&y

d d
289(1964)". 5 —J al =I al s
I=sin3x 1+ cos E+3x 2cos? E+—x
4" 2
g ®L3x
1 4" 2

n+3—x)+c.

XJ_ (4 2

2T,
4

290 (1965).J. sin 2x dx [ Cost:z,d]:_l dz
'z

4-cos®2x ~| = 2sin2xdx = D) 4_ 2
=—lln2+Z+C C——l 2+cos2x
8§ 2-z 8 2—cos2x
291 (1966). J' _[letD=e dx:J'dx_J' etdx _
e’ +1 e’ +1 e’ +1
=x—J.M —In(e” +1)+C_1n +C
e’ +1 e’ +1
I/IJ'II/IJ. dx — ex +1=Z, x:hl(Z—l), dx = dz =j dz _
e’ +1 z—-1 z(z-1)
:J. (= _p2licomn g vc.
z-1 z z et +1
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292 (1967). -[ aoe [EHD=2 jdx 2-[

e’ +1 e’ +1

e+1

X

—x—2In——+C=2Ine"’?-2In
e’ +1 ex+1

+C=

2 (" +1)

=2In +C=2In(e""? +e ')+ C.

293 (1968). I e Fx = I e e dx = _[ e de)=e +C.

294 (1969). J. L J. 2 MY gy = J. A xdy= %J. e d (2x%) =

Lovye
4
34+x° x>dx
295 (1970).j _[ j -
\/2+2x V1+x? " Vi+x?
u=x>, du =2x dx,

1 x>dx
In|x + 1+ x* +$IW= dv = xdxz’ by ,1+x2 =
V1+x

In|x + 1+ x* +L(x2\/1+x2 —J.2x 1+ x? dx)=
V2
nx + 1+ x? +L[x2—z—§x2)\/1+x2 +C=

NG 3
x+VI+x2 | +— (x —2)\/1+x )+C

T(f&ln
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u=arcsinx, du= ,
xarcsmx 1—x

V1= dv= x , v=—1-x?

1—-x2
:—\/l—x2 arcsinx+J.abc:x—\ll—x2 arcsinx + C.

X COSX =" du = dx,
297 (1972). j dx = gy = 508X ., v:J‘d(s1§1x)__ 1 =

sin’ x 3 ; = )
sin’ x sin” x 2sin’ x

296 (1971). J'

=- —J. C—— x2 +ctgx |.
2sin? x sin? x sin” x

298 (1973). _[ ¢*sin® x dx = % J % (1-cos2x) dx =

1 X J‘ X 1 pe
=—|e* =] e*cos2xdx |=—(e* =1
2( ) € =D, e

. [ u= e’ du=e'dx, |
1= e*cos2xdx= 1. =—sin2x—
J dv=cos2xdx, v= Esm 2x

1 [ u=e , du =e"dx, o~
——| e*sin2xdx = . 1 =—sin2x+
2J dv =sin2xdx, vz—Ecos 2x 2

X X X
+e—c052x—lJ. e’ cos2xdx =e—sin2x+e—cos2x—ll.
4 4 2 4 4

2 . 1
Takum obpaszom, I = J. e cos2xdx = gex(sm 2x + ECOS 2x).
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X X

Iex sin? xdx=S—-%_ sin2x+lcos2x +C=
2 5 2

_e 1_251n2x+cos2x ‘C.
2 5

299 (1974). J‘ (1+.tgx)dx:J‘ dx +J‘ dx :J' dx N

sin2x 2sinx-cosx 2cos” x 2tgx-cos’ x

dx 1
+J. =—(In|tgx|+tgx)+C.
2cos’x 2 | |

300 (1975). J‘l—tgx dx:J. cosx—sinx d J‘d(smx+c0sx)
I+tgx

COs X +sinx SIn x +COSX

= 1n|sinx + cosx| +C.

do 1 do

do IJ'
x/gcosq)+s1n(p 2J 3

+1 i 2 sin n+(p

——Ccos@+—sin —

p COSPT, I 3
¢ T

tg| £+ =

302 (1977). J s1n)fdx :j (1+smx d J‘d
1+sinx 1+sinx

301 (1976). _[

=lln +C.
2

x_
1+sinx

J' dx J‘ dx
N =X =x-
sin90" +sin.x 25in(45° + ;)005(45° - ;J

o X

tg45" —tg—
1 o

o - e

2 0052(45"—;) 2 1+tg45°~tg5
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X X . X
1-tg— COSs — —sin —
=x- 2,C=x-——2__ 2. .C=
X X X
1+tg— €0S— +sin—
2 2 2
(cos = +5in? )—smx _
_1—sinx
=x- +C=
cos £—51 2 X cosx
2 2
=x—secx+tgx+C.
303 (1978). de;m (smx++21)1d(sinx)=jd(sinx)—
(1+sm X) 1+sin” x
—J.d(s;nzx):sinx—arctg(sinx)+C.
1+sin” x
X
s MNaoee COs—
304 (1979). MdFﬁJ‘—dx fj __
J sinx

251n£ COS—
2 2

:\/Elntg—+C.
X B _dx
305 (1980). Inlnx dxzj.lnlnxd(lnx)z u=Inlnx, du_xlnx’ _
J x

dv=d(Inx), v=Inx

= 1nx1n1nx—Jﬂ:1nx(1n1nx—l)+C.
X

s u=x2 du=2xdx,| |2 ,
306 (1981). J.x3ex dx = 2 1 o |=—¢" —J.xex dx =
dv=xe" dx, v=5e 2
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u =x4, du= 4x3dx,

307 (1982). I e XSdx = o 1f 2. .
dv=xe " dx, v:—EJe d(—x")=——

2

o . u=x", du =2x dx,
=——e +2 e dx= 2 2=
2 dv=xe " dx, v=——ce
2
x4 4 2 2 2 2

2 2 2 X _ _ _
2—76 Y _x%e " +2jxe xdxz—;e T xte™ —e +C=

= C—%e"z (x* +2x% +2).

x_tgz dy= dz
) _—23
308 (1983). j 2 V2eos®z" | _
Vi+2x? 1+2x2=1+tg2z= ;
cos” z
_J‘ tg3z~coszdz J‘sm Z J‘(l cos z)smzdz
Zx/z-x/zcoszz 4J cos”z cos* z

:l _J‘d(co4sz)+ d(cozsz) =l 13 1 LCO=
4 cos” z cos” z 4{ cos’z cosz

=%(§(1+2x2)\/1+2x2 Vi )+C=%(x2 IRAGE

309 (1984). j dz =

x=sinz, -[ sm4 Z-C0SZ
’(1 x 3 dx coszdz C0S3 z

4
sin® z 1—cos’ z 1—2cos? z+cos? z
cos’ z cos’ z cos’ z

=J. —2jdz+jcos zdz=tgz— 2z+jmdz:
cos’ z 2
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=tgz—§z+lsin22+C=L—§arcsinx+lx\/1—x2 +C=
2 4 1—x2 2 2

x(x2 -3)

2\/1—x2

=C- ——arcsin x.

a sinz

V(xz_az)s x:COSZ’ dx:acoszzdz’
310 (1985). J—dx:
X

2 2 2 1 azsinzz
x“—a" =a 5 -1 |= 5
CoS z CoS zZ

5

. . .6
sin” z-asinz-cosz sin” z
zas'[ dzzasj dz:aSJ‘tg6zdz:

COS5 z- COS2 z-a COS6 z

tgz=t, z=arctgt,

_ P 4 J‘ J'((f ) +1)- 1
dz=1+t2 142 1+¢
~ 503
@+t -1 +1) cﬁjiz:as t_—t—+t—arctgt +
1+1° 1+1 5 3

3

5
+C= as[thZ—thZ+ tgz —arctg (tg z)}+ C= as(%tgs(arccosﬂ)—

X

.

2

—ltg3(arccos£J+ tg(arccong—z)+C:a5 l X
3 x x 51 a
X

‘ N

2 2
a
2 2 2
—% X + ax -z +C:%\l(x2 -a*y —%\/(xz —a?)’ +

=l
= |
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a T .a
arccos — = — —arcsin —,

a x 2 X
+a4\/x2—a2—asarccos—+C: =

X an

Cl C__
2

=%\/(x2—a2

2
a [ . a
)5 ——\/(x2 —az)3 +a*\x? —a® +d’ arcsin— + C.
3

311 (1986). J Jr____
x“+4

X
x=2tgz,
2dz
2 |- ‘.
sin
cos? z cos? z- 42 42-2
CoSs z Cosz

J'cos zdz
4 sin* z

1 1
3sin’z sinz

J‘ (1-sin z) coszdz _

2 \3
+C:1__1Ja+g 2)
4|73

1 J‘ d(sinz) [ d(sinz) \_
4 sin® z sin’ z

1+ tg?
W
tgz

SlIl z

tg3 z

tg2 z

l\/1+tg22{_1_1+tg22+1]+c_1 \/1+tg z 2tg z—-1 C=
4

4 tgz L 3
_1 Vl+x (x —2)4
4 4x 2-3. x

312 (1987). j

Vx2—8
2 dx =

tgz 3tg? 2

/ 2,2
C= I+x7(x 2)+C

24x°

\/gsinz \/g
x:\/gsecz, dz = > dz, cosz=—,
B cos” z x|
5 8sin’z . 8 x?-8
x°—-8= 5> sinz= 1——2=
cos” z X X
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3
dz = 1J.sm za’(smz)—1 sin ZiC=
8 8 3

J‘\/gsmz 8sinz-cos” z

cosz-cos’ z- 8>

_ (x2 —8)°

i +C.

2
313 (1988). I “42’6 dx
X

=[x=2tgz, dx = 26122 ,4+x2= 42 :|=

cos” z cos” z
_ J‘ 2cos® z- 2dz J‘cos Z e (1-sin Z)d(smz)
cosz'64sin6z-coszz 16J sin® z sin® z

(d(sinz) d(smz) ) ( )
T [+C=
16 sin® z sin* z 5sin’ z 351n z
_ 1 \/(1+tg z)° \/1+tg z
16 5tg’ z 3tg z

1 (4+x2)3[1 1 (4+x)

\l(4+x (x 6)

16 ¥ 120x°
\/gsmzdz
dx xzcosz b= cos? ’
314 (1989). I—: 2=
x4\/x2—3 2 sin’ z
x“—=3=3
2
cos” z

. 4
*ESHZ‘Z cos 2 Coszdz=lfcos3zdz=lj (1—sin? z) d(sin z) =
c0s2z-9-/3sinz 9 9

.3
=l sinz—Sln z + =l SmZ(3—sm z2)+C=
9 3 9

1 xZ—S( x2—3J \/x2—3
=— 3— 5 +C

= x> +3)+C.
X
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315 (1990). _[ Jrae | x=2t, 4j dz:4jz2dz_
4341 |dv=4dz 2 +1

2 3
1 4(4[ 3
—4-[ 2 ge=al L =4 -
N (3 3 41 3 I
vx+1+1

ﬂ;;+4)+CX

316 (1991). j =Wx+l1=z x+1=2% dx= ZZdz]—

_2J' ARy 2J(z _1)+(Z D¥2 4o U(z+1)dz+

+Idz+3j dz
P
+ 2 x4 1+ 2 x+ T+ 4l + 1 -1 +C =
=x+4\/x+1+4ln‘«/x+1—l‘+C.

)+c 2(221) +2z+4Injz—1[+C=(x+1)+

2
317(1992)j l+x=z _[ 2”22 =2j d22=
(2+x)\/1+x dx—2zdz (1+z%)z 1+z

=2arctgz+C =2arctgv1+x+C.

318 (1993). | ;{d;_)—[ . dr=62%d:)= U 1+ZJ_

Z ic=mn——+cC.

1+z (Q/;+—1)6

@dx:[\/x2+2x=\/(X+1)2_1’:|=J.ﬁd2=
X

=6In

319 (1994). J.
( : x+1l=z dx=dz z—1
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1 sintdt | sin ¢ sinz-sint-costdt
=|:2= , dzz 7 22— = ]:J‘

cosz cos”t cost cost - cos? t(1—cost)

(I—cost)(1+cos t) dt dt t
s+ | ——=tgt+In tg =
cos t(l cos t) cos” t cost 4 2
. 1 1
Sin| arccos— 1—-—
z T 1 1 72
= +1In|tg| —+—arccos— ||+ C = +
( 1 4 2 z 1
cos| arccos ~

(1 1]
sin| —arccos—
2

T
tg =+
&4

1
cos Earccos—

(1 1

SIn| —arccos—

1t bis 2 z
&y 1 1
COS| —arccos—

2 z

z+1

Vz+1 \/
z+\/22—1‘+C= 2 +2x +1In

+C=+x’>+2x+In

+C=Ax?+2x +In e 4 C=vx? +2x +

+In +C.

x+1+\/x2 +2x

7 . 7 .7
x'dx x=sinz, sin’ zcosz sin’ zdz
320 (1995). | —— —d =j—=
(1993 J‘(l—xz)5 [dx coszdz] .[ cos0z cos’ z

(I-cos z) d(cosz) —1+3cos? z—3cos* z+cos’ z

COS z 0089 z

d(cosz)=

75



§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

__ J‘ d(cosz) J‘ d(cosz) 3J‘ d(cosz) d(cosz) _ 1

3

8

cos’ z cos’ z cos’ z cosz  8cos'z
1 1 1—4cos’ z+6¢cos* z—4cos® z
- —+ - —+C= 2 +
2c0s®z  4cos’z 2cos’z 8cos” z

1-4(1-x})+6(1-x*)? —4(1-x%)* iC

+C=
8(1-x%)®

321 (1996). j

[\/;=z, dx=2zdz]=2jZ—CIZ:

(az* +b)z

ax+b)\/_
:2_[ ez 21 dlaz) 2 1 Jaz

=—" —arctg—+C—

+b Nad ([ F+(Bf Va b b
:\/i_barctg\/%ixth.

m Vi+x® =z, 1+x4 =22,

322 (1997). _[

1 22 dz
4-[§/( 13 f{/( 4." (22_1)5 B

sin ¢

z=sect, dz= 5 dt, ) s )
_ cos” ¢ _lJ‘ sint-cos” tdt _lJ‘ d(sint)
1. 21| 4J cos?r-cos?t-sin’r 4J sins
cost=—, sint=
z z
1 1 3 1+ 8\3/2
=~ o3, Te=C- - =c-{ xl)z :
4 3sin’ ¢ 12\/(22_1)3 12x
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2.3. Pa3Hble 321241

\ll—x4 =z, 1—x* =22,

x dx

323 (1998). J.mz =

\/ 2zdz 1

4% (1 %)% .23 2

1 cos tdt 1
= — 75 2 =—ctg t+C=—-
2J cost-sin” ¢
2
LN +C.
2 1—x*

41—22, dx =

dz | z=sint,
22 J1-52 |dz=costdt

—2zdz =

Har

1 cost+C: 1-z

2 sint 2 z

Vxt+d =z x*+4=2%

324 (1999). J \/x—+ \/— dy= 2zdz =

JRE e [

4(Z

{J‘zzdz J~ }

u=z,

.4/(22 —4)°

_J.ﬂdz=
Vz2-4

=| gy= zdz J‘d(z —4) \/— ——Z 24—
9 '—Z B

22—4

—%J\/zz—4dz—21n

J 22 -4 dz=%z z2—4-2In

z++z2 —4‘+C, OTKyza

z+\/22—4‘+C:%x2\/x4+4—
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—21n|x2 +/x +4|+C; TOrAa

x> dx IJ\/Z— 1 2\/4—
=—|Vz'-4dz=—x"Vx +4-In
J‘\/)c4+4 2 4

325 (2000). J

x2+\/x4+4‘+C.

\/_ zZ, X= z2 2z dz dz
=2
J}x ) [ dx=2zdz Iz(zz—l) I

+C—1 \/_ 1 .
J}+1

326 (2001). j”l X |:\/x_3:z,x=3\/z_2, dx =

22 -1

=1n

z+1

2
——=dz|=
3z }

j J. -2 dz— =sint, dz= costdt]
G

JCOS t _2 ——J.dt———ctgt—gt+C—
BE sin” ¢ sin? ¢ 3

)
:C—2 ! f —%arcsin\/x_3.

3V x
_ 3 A2
x4dx u=x, du—3x dx, x3
327 (2002) J-ﬁ: d _ X dx _ 1 = ——2+
CE i el e IIRGES
u=x, du =dx, 3
_rax “dx = x dx 1 - x _

(+xD)? | = 23 VT 72| 4d+x?)

x (1+x%) 2(1+x%) *

3 x 30 dx x° 3
= 5 + = 5 - 5 —_.
8A+x7) 8J I+x 41+x7) 8 1+x

3
5 +§arctgx+C.
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2.3. Pa3Hble 3aja4u
u = arctg x, duzld—xz,
+
328 (2003). I arctgx dx = o 32 . 2 j_‘ L lE
2x\/_ Jx
(x2 +1)arctg x dx (x +1) arctg x
_TtDarctgx fdv (T Darclgy ) oo
S NERr

d(e*)

329 (2004). Je \/1(1%)61 I N J hz% ,[ -

2x
——Jd(l ¢ )—arcsinex—%@ 1—e** +C.

330 (2005). J'\/de=_|'\/_d Jd(e ) J.J -
e’ — e’ —
=2\/Z—2J.d(arctg\/ex—l):2\/ex—1—2arctg\/z+c.

In 1+l In 1+l
x

331 (2006). J.de =I X gx = dx =
x(x+1) x(x+1) x2(1+1)
X

2

[ —141, dz_—@]_—'[ Inzdz _ Jlnzd(lnz)——lln z+C=
X X 2

X

332 (2007). J' :J' e :J' LIS P
x84 x* x (1+x7) xT xt 14+x

=—lln2(1+l)+ C.
2

:—L+ ! +arctgx+C.
3x* x




§ 2. OcHOBHbBIE MeTO/IbI HHTErPUPOBAHUS

333 (2008). | arccos,|—— dv=
x+1

X (x+1-x)Vx+1dx 1
U = arccos L du=-— =—2\/_ " dx,
= * \/1—x1-2(x+1)2\/; G

dv= v=x

= xarccos J dx = xarccos L+l ﬂ—
Vx+ 2\/_(x+1) Vx+l 2\ Jx
J xarccoswf J. x)
\/_(x+1) x+1 1+ \/—)2
=xarccosJ 4 x—arctg\/;+C.
x+1

[ dx
:1 =+ 1+ 2 , d = 5
334(2009).J.1n(x+\/1+x2 )dxz ! n(x * ) S

dv=dx, v=x

—xln(x+ 1+ x? J J.\/w_xzlen(x+\/l+x2)—\/l+x2+c
1+x

tgx =z, cos? x = 12,

335(2010)_[ sin” x ) 1+Zd -
sin? x = z 2,a’xz 22
1+z 1+z

J’ }Z (1+2%) J.(HZ )22/3dz_— L3 11/3+C_
1+ 27 1+z

=55 223522 +11)+c——%/tg x (5tg’x+11)+C.
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3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

336 (2011). J'

dx _ J‘ dx _
cos’ xA4/sin 2x cos® X+/2sinx-cosx

. t 1+tg? x)?
=|cosx= sinx = 2 ]:j( g X)Tdx

1
J1+tg? x \/1+tg2x \/2th
- 2,2
=|tgx=t, dx=cos®xdi= S—dt = dt2 =LJ.—(1+Z ) jtz
1+tg’x  1+t2 | N2 Jra+s)

L

1 dt 3/2 _L g 5/2 _Q 2 _
_ﬁ[ $+J.t dt)—\/a(?.\/;+st )+c_ G +5WE+C=
V2

=?(tg2 x+5)1/tgx +C.

§ 3. OCHOBHBIE KJIACChI MTHTET PUPYEMbBIX ®YHKIIUI

3.1. IpoOHo-panoHajJbHble GYHKIMHA

B 3zamagax 337 (2012)-392 (2067) HaiiTH WHTETPAJIBI.
1. 3namenamenv umeem monvko OelicmeumenvHvle PA3UdHble KOPHU.

337 (2012). J'x—dx =1
(x+D)(2x+1)
X A B

= —+ ,
(x+D2x+1) x+1 2x+1
x=AQRx+1)+B(x+1),

1 1 1

y=—t: —tolp paoy,
2 272
x=-l: —l=—d, A=l
_[dx [ dx _ 1 B |x+1|
1= [ [ o= x] Jl2xs1[+C=in-p v C.
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

2x2 -3x-2=0,

338 (2013), J— e =

2x7=3x-2 xl,zzT,x1:2,x2=—5

:,[(x—z)(zxﬂ):

X A 4 B
(x=2)2x+1) x-2 2x+1’

x=AQ2x+1)+B(x—-2),

:_I 1 dx :Eln|x—2|+iln|2x+1|+C=
xX— 2 5 2x+1 5 10

:%ln‘(x—z)zx/2x+l‘+C.

2x% +41x—91 =
D(x+3)(x—4)

339 (2014). J (
X —

2x* +41x-91 4 . B, C
(x—=D(x+3)(x-4) x—1 x+3 x-4"

2x2 +41x-91=A(x+3)(x—4)+B(x-1)(x—4)+C(x-1)(x+3),

x=-3: -196=28B, B=-7,
x=4: 105=21C, C=5,
x=1: —-48=-124, A=4.
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3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

1=4J —7J' J D ginfx—1|~ 7| x+3|+
xX— x+3 -4

+51n|x—4|+C M
(x+3)
x
340 (2015). J.—zl.
6x> —7x> —3x

6x> —7x? =3x=x(6x> —=Tx=3)=x(2x-3)(3x +1),

6x>—7x-3=0,
7+J49+72 1 3
XMoo= > M= 257
12 3 2
1 A B C

- o = + R
6x°—7x%>=3x x 2x—=3 3x+1

1=42x-3)Bx+1D)+Bx(Bx+1)+ Cx(2x-3),

x=——: l=—C, C=
3 9 I
NECDE JR §
2 4 33

dc 4 dx 9 dx
—+— +— =
3 x 33J 2x-3 11J 3x+1

=—11n|x|+31n|2x—3|+31n|3x+1|+c.
3 33 11
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341 (2016). -[Lxgdx -1
x> —4x

X+ x* -8 x° —4x
_x5—4x3 x2+x+4
x4y’
_x4—4x2
4% +4x* -8
40 —16x
4x* +16x-8

2
I=J‘(xz+x+4)dx+4J‘L4x_2 X
x(x=2)(x+2)

x*+4x-2 A B C

==+ + ,
x(x=2)(x+2) x x-2 x+2

x*+4x—2=A(x-2)(x+2)+ Bx(x+2)+ Cx(x—2),

x=0: -2=-44, A=

-l>|un\)|»—

x=2: 10=8B, B=

b

x=-2: —6=8C, C=—§.
4

3 2
1:"_+x_+4x+4[11n|x|_im|x+z|+§1n|x_z|)=
3 4 2 4 4

3 2
X

:—+x—+4x+lnM
3 4

(x+2)
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3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

-1
dx=1.
4x° —x

342 (2017). J'

X -1 4x3 —x
3 1 1

X —X

4

—x—l

J. x(2x— 1) (2x + 1)
A B

x(2x—1)(2x+1) X 2x-1

C
2x+17

x—4=A2x+D2x-1)+Bx(2x+1)+Cx(2x 1),

x=0: A=4,
x=l: B=—Z,
2 2
xz—l: C=—2.
2 2

1 1 dx 7 dx 9
=t L 4j—-— 2
4 4 x 2J2x-1 2

=L i) Linf2x - 1] - Zinf2x+ 1]+ C.
16 16

4
343 (2018). J 32’2‘dx -
(2x-1)(4x" —16x+15)
+4/64— +
4 ~163+15=0, x5 == 644 60:8;2

dx ) _
2x+1

3
s xl_En xz

4x% —16x+15 =4(x—%](x—§]=(2x—3)(2x—5).

>
2

>
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32xdx ! N B 4 C
(2x-1)(4x* —16x+15) 2x—1 2x-3 2x-5’
32x=A2x-3)(2x=5)+B2x-1)(2x=5)+ C(2x—1)(2x-3),

16=84, A=2,

xX=

| W | —

48=-4B, B=-12,

xXxX=

xz—g: 80=8C, C=10.

I =1In|2x—1|-61n|2x —3|+5In|2x - 5|+ C.

344 (2019). j ? =1
X"+

¥t =3x2+2=0,

3+49-8 [3+1
x1,2,3,4 =% 5 =% > , xl’z :il, X3’4 :i\/z,

x4—3x2+2:x—1+x+l+x_\/5+x+\/5’
x=A(x+1)(x—\/5)(x+\/5)+B(x—1)(x—\/§)(x+\/5)+
+ O -D(x+ D42 DD (x+ D) (x—+2),

x=1: 1=-24,  A=—,
x=-—1: -1=2B, B=-,
x=+2: V2 =242c, CZ%
x==2: —2=-22D, D:%.
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I=—%ﬁﬂx—lhdqx+1H44x—J§h44x+JED+C:

2_
=In x2 2+C.
x° =1
2_
345 (2020). (ix ?dxzz.
x —=5x°+4+6

xt=5x2+6= 0,

/5+ 25-24 /5+
X34 =% x12—+\/5 x34—+\/_

2x2 -5 D

(x—\/_)(x+\/_)( —\/_)(x+\/_) \/E x+\/5 r= \/_ x+437
SETSANY. A TR WA N A R
+C(x—ﬁ)(x+x/E)(x+\/§)+D(x—\/§)(x+\/§)(x—\/§).

x=+2: —1=-224, 2\/_

x=—\/§: —1=2\/EB, 2\/—’

x=+3:  1=243C, 2\/_

x==3: 1=-23D, D= 2\/5'
=;J_(ln‘x—ﬁ‘—ln‘x+ﬁ‘)—L(ln‘x—\/g‘—ln‘x+\/§‘)+C=

] W EEN T
2\/_ ‘x+\/_‘ 2\/_ ‘x+\/_‘
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346 (2021). J‘x —2x* +3x% —9x? +4d -7

¥ —5x° +4x

_x6—2x4+ 3x° —9x? +4] x° —5x° +4x
x0 —5x* +0- 2 +4x2 X

x4+ 3% —13x% +4

xt —5x2 +4=0,

I5£25-16 _ [5%3
x1’2’3’4 == 5 :i\/ 5 . xl’z :il, X3’4 =i2,

x(x* =5x2 +4)=x(x - (x+ ) (x = 2)(x +2).

3x* +3x° —13x% +4
I:dex+J- dx,
x(x-D(x+D)(x-2)(x+2)

3x*+3x°-13x*+4 4 B C D | E

==+ + + + ,
x(x-Dx+D(x-2)(x+2) x x-1 x+1 x-2 x+2

3xt 430 —13x2 + 4= A(x - D)(x +D(x = 2) (x +2) +
+Bx+D)(x-2)(x+2)x+C(x+D)(x—-2)(x +2)x+
+D(x—-D(x+D(x+2)x+ E(x—D(x+1D)(x+2)x,

x=0: 4=44, A=1,
x=1: -3=-68B, B—l
2°
x=-1: -=-9=-6C, =é,
2

x=2: 24 =24D,
x=-2: =24=24FE,

= %x(x D)\ (x=D(x+1) |

x+2 ‘

O QO
o
I \:—‘
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3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

2. 3namenamenv umeem monbKo OelucmeumebHvle KOpHU, HEKOmMO-
pbvle U3 Hux — Kpammnbvie.

2
347 (2022). J' wdx -1
x(x*+2x+1)

x+3x+2 _ A4, B c

x(x2+2x+1) x  (x+1)?  x+1

x? =3x+2=A(x+1)* + Bx + Cx(x +1),

x=0: 2=4, A=2,
x=-1: 6=-B, B=-6,
x=1: 0=44+B+2C, C=-l.

T B T
(x+1)? x+1 ‘x+1‘ x+1

348 (2023). j(x+2) &g
X
x> +4x+4 A B C

=—+ + R
(x-D*x x (x=-1)* x-1

x?+4x+4=A(x-1)> + Bx+Cx(x—1).

——1: 1=44-B+2C, C=-3.

1= b= 3Inf—1]-— s C.
-

x2dx
349 (2024). j =1
x> +5x2 +8x+4
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x2 x2 A B C
= = + +

Casd +8x+4  (x+D(x+2)2 x+1 (x+2)2 x+2

X2 +5x% +8x+4| x+1
X+ x? x* +4x+4

_4x2 +8x

4x> +4x
4x+4
4xtd

0

2= A(x+2)? + B(x+1)+ C(x+1)(x +2).

x=-1: 1=A4,
x=-2: 4=-B, B=-4,
x=2: 4=164+3B+12C, C=0.

I:J dx —4J. dx 2=1n|x+1|+

x+1 (x+2) x+2

+C.

¥ +1

350 (2025). J -1
-2
_x3+1 ¥ —x?
¥ —x21
x2 +1
= Jd f Al
X (x 1)
x2 A C
=—t—F—
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x2+1=A(x—1)+ Bx(x—1)+ Cx°.

x=0: 1=-4, A=-1,
x=1: 2=C,
x=-1: 2=-24+2B+C, B=-1.

I= x+l—ln| |+21n|x 1|+x+C X+— +1n(x 1)
x x |x|

¥ —6x? +11x=5

351 (2026). J' dx=1.
(x—2)*
x> —6x2 +11x=5 A B C D
4 - . 3T 2t ’
(x-2) -2 (-2 (x-2)7 x-2

x> —6x2 +11x—=5= A+ Bx—2B+Cx> —4Cx+4C + Dx> —
—6Dx? +12Dx —8D.

31 D=1,

—

B-4C+12D =11,
0| 4-2B-8D+4C=—

dx dx dx
_J.(x_z)“ _j(x_2)3 +jx—2_

_ 1 3 1
3(x=2) 2(x-2)°

= X =® =

+1n|x-2|+C.

=1

352 (2027). J'

x—x

-1 x+1

x* (x=D(x+1) x

b

1 A B C D
ot
X

2 = —
C-6D=-6, — D=1,C=0, B=—1, A=1.
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1= Ax? — A+ Bx> — Bx+Cx> + Cx* + Dx° — Dx?.
> B+C+D=0,

X
x> | A+C-D=0, A=-1, [C+D=0 1 1
| = . =>C=—, D=——.
x| B=0, B=0, |C-D=1 2 2
x| 4=-1
I:l+llnx—_1+C.

b x+1

x2dx
(x+2) (x+4)
X2 = A(x+4)? + B(x +2)(x +4)> + C(x +2)> + D(x + 4)(x + 2)°.

353 (2028). J

x==2: 4=44, A=l
x=—4: 16=4C, C(C=4,
x=0: 0=164+32B+4C+16D,
x=1: 1=254+75B+9C+45D,

164+32B+4C+16D =0 88+4D=-8 N
254+75B+9C+45D =— 75B+45D =—-60

{2B+D:—2 _, D=-2-2B, N
15B+9D=-12 15B-18—-18B=-12,-7B =6,
= B=-2, D=2.
= J' J‘ dx +4J' dx 2+2J' dx =21nx+4—
(x+2) x+2 (x+4) x+4 x—=2
14 +C:2lnx+4— S5x+12 +C.
x+2 x+4 x=2| x*+6x+8
+9x +
354 (2029). J — 62 +0x Tage=1.
(x— 2) (x-5)
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X —6x>+9x+7 A B C D
3 - 3t 2t + ’
(r-2°(x-3) (-2 (x-2)7 x-2 x-5

¥ —6x2 +9x+7=Ax—5A4+ Bx> —7Bx+10B + Cx> —4Cx* +
+4Cx —5Cx? +20Cx —20C + Dx> —6Dx> +12Dx —8D.

X |C+D=1, A=-3,
x> | B-9C-6D=-6, _, €=0,
x' | A—=7B+24C+12D =9, D=1,
x° | =54+10B-20C-8D =7 B=0.

I:—3j d 3+j d = 3 2+1n|x—5|+C.
(x—3) x=5 2(x-2)

355 (2030). _[ ( ]dx—

(x—1)4=((x+1)—2)4

x+1 (x+1)*

|
~

_ (x+1)* =8(x +1)° +24(x +1)* =32(x+1)+16 _
()c+1)4

8 24 32 16
+ 2 3t 4’
x+1 (x+1)° (x+1)° (x+1)

J.d jx+1 j(xixl)z _4j (xixl)3 +2J. (xixl)4 B

1 3 2 2
=—x—1n|x+1|— + > T+C=
8 x+1 (x+1)° 3(x+1)
2
=lx—ln|x+1|——9x +12x3+5+C.
8 3(x+1)
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x> dx
356 (2031). J—zl.

(x 1) (x 1)
(x=D*(x*-D=x* -2 +2x-1,

x5 |x —2x 4 2x—1

x° —2x* 4247 —x|x+2

_2x —2x +x
2xt —axd +4x -2

4x® —2x* —3x+2

4x® —2x* —3x+2
(x—=D*(x* -1
4x3 —2x* =3x+2 A B C D
2 - 3t 2T + ’
x=D"(x=-D(x+1) (x=1)" (x-1)= x-1 x+1

I:j(x+2)dx+J.

4x3 =2x2 =3x+2=A(x+ )+ B(x-D)(x+ )+ C(x =) > (x+1) +
+D(x+1)>.

x=1: 1:2A,A:l,
2

x=—1: —1=—8D, D=1,
8

x=0: 2=A-B+C-D,

x=2: 20=34+3B+3C+D,
l—B+C—l:2, —B+C:£, 31 9
E+3B+3C+§:20 3B+3C:?

I=

2
c+2)” 1 - ? +21n|x—1|+lln|x+1|+c.
2 (x=1? 4(x-1) 8 8
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x“=2x+3 _
(x=1)(x> —4x? +3x)

357 (2032). J'

(x=1)(x> —4x? +3x) = x(x = 1) (x =3),

(x>-2x+3)dx A B ,C ., D

2 t ot o
x(x-1D)“(x-3) x (x-1)- x-1 x-3

x?=2x+3=A(x-1)*(x=3)+ Bx(x=3)+ Cx(x - )(x = 3) +

+D(x-1)"x.

x=0: 3=-34, A=-1,
x=1: 2=-2B, B=-1,
x=3: 6=12D, D=

x=2: 3=-4-2B-2C+2D, C=

1 de 1 dx 1
I=—J. J. —J. +—J. = —In|x|+——+
(x— 1) 2 x-1 2J x-3 x—1

+%1n|x—ll+%1n|x-3|+c7= 1 (=DG-3) .

l\)l»—‘l\)l'—‘

+1In
x—1 |x|

358 (2033). _[ M _ 1.

—5x° +6x7

xz(x2 —-5x+6)= xz(x—3)(x—2),

7x -9 A B C D
- =5 *t— + ,
x(x=-3)(x-2) x* x x-3 x-2

7x? =9=A(x=3)(x—2) + Bx(x =3)(x = 2) + Cx* (x = 2) +

+D(x— 3)x2 ,
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~9=64, a=-2,
2

47=-4D, :—%7,

180=9C, C=20,

—-2=24+2B+C-2D, Bz—%.

I =i—§1n|x|+201n|x—3|—ﬂ1n|x—2|+c.
2x_4 4

359 (2034). Jﬁdx_l.
x(x 2)
P©-2*+4 4 B C._ D E

96

Sttt

+

X (x-2)> x3 2 x (x=2?% x-2’
X =2x2 +4=A(x-2)> + Bx(x=2)> + Cx*(x=2)> + Dx> +
+Ex3(x—2).

x=0:
x=1:
x=2:
x=3:
x=4:

(A+B+C+D-E=3, B+C—E=.

4=44, A=,

3=A+B+C+D-E,
4=8D, D=%,
13=A+3B+9C+27D+27E,
36=44+16B +64C +64D +128E,

3

3

A+3B+9C+27D+27E =13, = (3B+9C+27E=—,
44+16B+64C + 64D +128E =36 4B+16C+32E=0
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=t e e e
4 |x-2| x 2x ) 2(x-=2)
2
360 (2035). %dx=[.
(x*=1)
32+l A4 B C D

=13 x+1)°  (x=1)° +(x—1)2 +x—1+(x+1)3 ’

E L
P ’
(x+1)7 x+1

32 +1=A(x+1)° + B(x-D(x+1)° + C(x =1)* (x+1)* +
+D(x 1) + Er+1)(x—1)° + L(x +1)* (x —1)°.

1
x=—1: 4=-8D, D=——,

2

x=1: 4=284, A:l.
2

x=0: 1=4A-B+C-D-E-L,

x=2: 13=27A4A+27B+27C+D+3E+9L,
x=-2: 13=-A4+43B-9C-27D+27E-27L,
x=3: 28=64A4+128B+256C+8D+32E +128L,

-B+C—-E-L=0, -1 1 -1 -1
9B+9C+E+3L=0, - 9 9 1 3
B-3C+9E-9L=0, 1 -3 1-9
4B+8C+E+4L=0 4 8 1 4

#0.

3HAYMT, OAHOPOIHAS CUCTEMA YPABHEHUI HMEET TOJIBKO HYJICBOE peliie-
Hue: B=C=E=L=0.

_1 J' __J' 1 N 1 ___ X
(x—1)° G+’ 2| 2-17  2(x+1) (x> -1)?%
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3. Buamenamenv umeem KOMNIEKCHble pas3iuinvle KOPpHU.

361 (2036). j o +1)

1 _£+Bx+C
x(x2+1) x x4l

1=ax’ + A+ Bx* + Cx.

x> | A+ B =0, A=1,
C=0, = B=-1,
¥ 4=1 C=0,

=J J xdx _1n|x|—11n(x2+1)+c=1nl+c.
x*+1 2 x? +1

=1

1 A Bx+C
N + 2’
A+x)(1-x+x7) l+x l1-x+x

1= A— Ax + Ax*> + Bx+ C + Bx” + Cx.

2 Azl’
x“ | A+B=0, B=-4, 31
x |—A+B+C=0,; =5:-24+C=0, = B:—g,
x| 4+C=1 A+C=1 )

c==.
3
2 1
S A
3 I+x 3 x—x+1 3
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1@x—0+(—2+1

—lJ.Z 2}dx— 1n|x+1| j—d(); —x+1)
3 x“—x+1 x+1

1)
—J. ( =lln|x+l|—lln‘x2 —x+1‘+
3 3

! arctg£+c— In (x+1) 2x_1+C,

—_ —+—arct
NERRNGY 6 -x+l BB

+

xdx

363 (2038). J =1

b A Bx+C
2 = T ’
(x=-D(x"+x+1) x—1 x"+x+1

x=Ax> + Ax+ A+ Bx> + Cx— Bx—C.

2 A:la
x° | A+ B=0, A=C, 31
x |A-B+C=1,; =2<B+C=0, = B:_E,
x| 4+C=0 ~B+2C=1 1

ng.

21'[ dx —l 2x—1 dleln|x—1|—
3 x“+x+1 3

—(2x+1)+ 1-—

),
le ( 2 dx_ 1n|x 1| J'd(x +X+1)+
3 2 +x+1

x“+x+1
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1
1 d(“z) 1 1
+5J. - . =§1n|x—1|—gln‘x2 +x+1‘+
R
2 2
arctg2x+1 o=l s arctg 241 2041
\/_ \/_ \/x +x+1 \/_ \/_

-3x-3)
(x— 1)(x —-2x+5)

dx=1.

364 (2039). J

2x*-3x-3 4 . B+C
(x—D(x*-2x+5) x-1 x*-2x+5

2x% —3x—3=Ax> —2A4x+5A4+ Bx> — Bx+ Cx—C.

x> | A+B=2, A=-1,
x |-24-B+C=-3,, = B=3,
x| 54-Cc=-3 C=-2.
_ (2x— 2) +1
1:—_[ dx +J 23" LI =—In[x—1/+ J—dx:
x—1 X" =2x+5 X" =2x+5
——Infe—1]+> j"(x SRS R) I
2x+5 (x=1)*+2

+gln‘x2 —2x+ 5‘ +larctgx—_1+ C=
2 2 2

[[ 2 3
—-2x+5 -
(x x+5) 1 x—1 c.

=In |x — 1| —arctg
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(x* +1)dx

365 (2040). | ——— Ddx+2| ————
N ) X —x?+x-1 J( thdet J.(x 1)(x +1)

_x4+1 ¥ -x?+x—1

=X +x? —x| x+1
¥ -x?+x+1
¥ -x?+x—-1

2

2 ;! +Bx+C
(x-D(x+1) x-1 w241

x? | A4+B=0, A=1,
C-B=0,} = B=-1,
W 4-Cc=2 C=-1.

2 2
e B e L

x—1

1
((2x)2+1)dx ey o
2

> 1—%ln(x2+1)—arctgx+C=

x“+1
=(x+1)2+ln x—1 —arctgx+C.
2 x*+1
366 (2041). _[ xdy =1
x* _ x* A B +Cx+D

b

4 ot 2
I-x" (I-x)(A+x)(1+x") 1-x 1+x 1+x
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367

368 (2043). J

102

x2 = A+ Ax+ Ax> + Ax> + B+ Bx> — Bx— Bx’ + Cx+ D—Cx° — Dx°.

3 Azl
x| A-B-C=0, 4’
| 4+B-D=1| _ B= L
x' | A-B+C=0, ng

0 _ )
x* | A+B+D=0 po L

2
Izlln“-x —larctgx+C.
4 |1-x
(2042). j—x
(x +1)(x +X)
1 A B Cx+D
= +

(2 +Dx(x+1) x x+1  x*+1’

1= Ax> + Ax+ Ax* + A+ Bx> + Bx + Cx> + Dx? + Cx” + Dx.

x| A+B+C=0,
2
x| A+D+C=0 C-D=0, C=D, 1
x' | 4+B+D=0, {C—B=0 {CzB
x| 4=1
I= j——— L2 il — Lo+ 1 - D +1) -
x+1 2 Z 4 2 4
4
—larctgx+C:ll x——larctgx+C

47 (x+)2(2+1) 2

—x
(x+1)2(x% +1)
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1 __ A _, B Dx+K
(x+D%(x+1) (x+D)?> x+1 X241

1= Ax> + A+ Bx> + Bx+ Bx> + B+ Dx’ +2Dx” + Dx+ Kx> + 2Kx + K.

3 A:l’
x> | B+D=0, 2
@ | A+B+2D+K =0 _ B=1,
x' | B+D+2K =0, 21
x| A+B+K =1 D=-7,

K=0

=3 I(x+1) _I x+1__-|. ixf’;:

S— —1n|x+1|——1n(x +1)+C.
20x+1) 2

(3x? +x+3)dx

369 (2044). J' T

3x2+x+3 A B C Dx+K
3,0 = 3T ot t— J
x-D’(x"+D) (-1 (x-D" x-1 x“+1

3x2 +x+3=Ax> + A+ Bx> + Bx— Bx* — B+ Cx* =20 +20x% -
—2Cx+C+Dx* —3Dx> +3Dx> — Dx+ Kx* —3Kx> + 3Kx — K.

[C+D=0,

B-2C-3D+K =0, C=-D,
A-B+2C+3D-3K=3, = {B-D+K =0,
B-2C-D+3K =1, B+D+3K =1
| A-B+C—-K=3
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A=2K =3, A-3 4-4 7-24
A+2D=4, = K = 2_,D= ; , B= _2 ,
2B+4K =1
q1z24 4-A4 A-3 4 2A-T+24-4+A-A+3=6,

2 2 2
A:Z k=1 p=1 p=q c=-1.

4 4 4
J‘ 1 J x+1 _ 1
(x—1)° T4d - 4 x? +1 4(x 1)

1 2 1
——1nx—1+—1nx +1)+—arctgx+C =
4 | | 8 ( ) 4 8

_1f, Vatl

In |x—l| +arctg x —

_ 1
2(x -1y

X 4+2x° +4x+4
x2(x? +2x+2)

370 (2045). j dx = j (x=2)dx +

3,.2
+4j’;+f—””dx:1.
X (x"+2x+2)

Y4x’+x+1 A4 B  Cx+D
=—t+t—+—5——
X

xz(x2+2x+2)_x X +2x+2

W Ax? +x+1=Ax? +24x+2A4+ Bx> +2Bx? +2Bx + Cx° + Dx°.

| B+C=1, A:%’
x* | A+2B+ D=1, B=0,
x' | 24+2B=1, C=1,
0 24=1 p=l

2
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2 2
2 x? +2x+2 2
2J‘ (2x+2)dx J‘ d(x+1)
X% +2x+2 (x+1)% +1
x? 2
27—2x——+21n‘x2+2x+2‘—2arctg(x+l)+C.
X
—6)d
371 (2046). J.u:].
xt+6x%2+8
-6 _Ax+B  Cx+D

(x2+2)(x2+4)_ XX4+2 xr+4

x> —6=Ax> + Bx> +4Ax +4B + Cx> +2Cx + 2D + Dx°.

x| A+C=1, A=-1,

x> | B+D=0, B=-3,

1 = —

x! | 44+2C =0, C=2,

x° |4B+2D=-6 D=3.

1“_[ x+3 sz+3 J‘d(x +2), d(x*+4)
242 x“+4 x“+2 x*+4

J.x+\/_)Z J.x+22

3 x 3 X
= ——1n(x2 +2)+In(x* + 4) ——=arctg—— + —arctg= + C.
2 V2 22 2
1 1 B 1 B
Txt 1ext 4207 20 (xz—x 2 +1)x? +x 2+1)
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_ Ax+B Cx+D

= + ,

x2 —x\/i+l x2 +x\/5+1
1= Ax> + Bx? +A\/Ex2 +Bx/5x+Ax+B+Cx3 —C\/Exz +Cx+
+Dx? —D\2x +D.

x| A+C=0,
X B+A\/5—C\/5+D:0, (A-CW2 =-1, b
x! Bﬁ+A+C—Dﬁ=o, (B—DW2=0 ’
x| B+D=1
Bep-l se—c gV V2

2 4 4
Jo L[ Naa-2 o rf 2w

X% —x2 +1 4 2 432 +1
. \/25(2)6_\/5)+(—2+1) { £(2x+\/_) (2-1)

=—— dx +——
4 X2 —x/2 +1 4 xZ+xV2 +1

x:

2 —xy2+1 4

\/_J‘ X —x\/_+1) J‘ dx

QJ‘ X +x\/_+1.' IJ‘ dx _
8 x-xV2+1 4 [ +ﬁJ2+(ﬁJ2
T 2

x +x\/_+1 \/_ 2x—\/§ \5 2x+\/5+c

—arctg————+——arctg

4\/_ x —x\/_+1 4 V2 4 2
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2x—2  2x+2
1 x +x2+1 A2 V2 * V2
+——arctg 5 +C=
4\/_ 2oxd241 4 |42
2

1 x+x2+1\/_ \/_x
4\/_ x—x2+14 S

4. 3namenamensv umeem KOMNIEKCHblE KpammHnsle KOpHU.

373 (2048). J.Lx)zldx—l.
x° +x—-1_  Ax+B +Cx+D
(2422 (2+2)?% *+2°

x> +x—1=Ax+B+Cx> +Dx* +2Cx +2D.

x| C=l, =-1,
x> | D=0, B=-1,
1 =

x| 4+2C=1, C=1,
x| B+2D=-1] D=0

]z_J' ;c+1 de+J' )zcdx _ J‘d(x +2)
(x"+2) x“+2 (x* +2)
1 (d(x*+2) dx
+t2 2 B 2 2°
2 x“+2 (x“+2)

J‘ =_J‘(x +2) x? r xldx _
(x*+2)* 2 (x2+2)2 "2 2 2l (x*+2)?

u=x, du=dx,

=\, xdv v_lJ'd(x2+2)__ 1 2J.
2 +2)2 @2+2°  2(:2+2)] U N
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X 1 dx X

= = +
4(x +2) 4J.x 12 42+2) 4742 ant+2)

1 X
+——=arctg—.
W2t
1 X 1 X
_— —ln( +2)— - arctg—+C=
2(x +2) 2 4x*+2) 42 2
2—-x 1 X
_— —1 (x +2)- arctg—+C
T4xl12) 2 42 T2
374 (2049). I &
x(4+x7)"(14+x7)
1 A Bx+C Kx+N+Mx+P

x@d+xD2A+xY) x (@d+xD)? d+xd 1+xd
1= A4+ x>)?(1+x3)+(Bx+ O)x(1+ x*) +
+(Kx+ N)x(4+x2)(1+ x2) + (Mx + P)x(4 + x*)*.

x=0: 12164, A=
16

x=i: 1=(Mi+P)i-9 :M:_l’
x=—i: 1=—(Mi+P)i-9

: . : 1
=2i:  (2Bi+(C)2i(-3)=1 =—
x=2ii (2Bi+C)2i(3) }:B

x=-2i: (2Bi+CO)20)(-D)=1]  ~_}
35

v=1: 1=24 0k r10v-2, 10K +10N =2,

8 6 o' _ 7

25 1 25 35
x=—1: 1=2212 410K 10N =2 10K —10N =22

8 6 9 7
:K:L, N=0

144
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_lfax 1 d(x* +4) dx*+4) 1 [d@x*+1) _
J 288.'. J B

16 (x? +4)? +d 180 x4
7 2 1 2

| |- In(x* +4)——In(x* + 1)+ C.

24(x +4) 288 18
2_
375 2050, [-CX 1D

(x*—6x+13)

5x2-12 Ax+B . Cx+D

(P —6x+13)2 (P —6x+13)2 x2—6x+13

5x% —12=Ax+ B+ Cx> —6Cx*> +13Cx + Dx*> —6Dx +13D.

x| C=0, C=0,

x* |-6C+D=5, iD=5,

x' | 4+13C-6D =0, A4=30,

x| B+13D=-12 B=-77.

I= J' 30x =77 d+5j—d’§ S=1+1,,
(x=3)*+2%) (x=3)*+2

30x—-77 x—3=z, x=z+3, 30z+13
Ilzj—z 5 dx = deed =|———- d.
(x=3)"+29) X =daz (z©+29)

2
d(z +4)+13J‘ dz

:15 B
(2% +4)? (2% +4)?
dz 1 (z2 +4)- z? 1 dz 2dz
J‘ 2.2 a4 T o d2=7 J. 2 _J. 2.2 |
(z"+4) 4 (z°+4) 41J z2 +4 (z7 +4)
u=z, du=dz, Z Z
= ZdZ 1 - — _arctg_+—_
dv—— y=——— 2
(22 1 4) 22 +4) 4[2 2 2z +9

109



§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

1 dz 11 z z 1

e =—|jarctg -+ ————— ctg
20 22ha) 4|27 T2 22 4 2
1 x-3 x-3

= —arctg + 3 R
16 2 8(x"—-6x+13)

15 13 x-3 13(x-3)
I =—————+_—arctg t— ,
x“—6x+13 16 2 8(x“—6x+13)

x-=3

5
I, = Earctg

13x-159 53 -3
[=—5" "+ Zaretg T2+ C.
x°—6x+13 16 2

(x+1) dx

376 (2051). .[ T

x+d* @+t Y Az+B  Cz+D
2 37 2 37,2 37,2 3772 2
(x"+2x+2) (x+D"+1)° (74D (z°+1)” (z°+))

Kz+ N
+—

2

,tmez=x+1,
z°+1

24 =(Az+B)+(Cz + D) (2> + 1)+ (Kz + N) (2% +1)°.

z=0: 0=B+D+N,

z=1: 1=A+B+2C+2D+4K+4N,
z==1: 1=—A+B+4C+2D+8K +4N,
z=i: 1=A4i+B,

z=—i: 1=—Ai+B,

z=2: 16=24+B+10C+5D+50K + 25N,

B=1,4=0,
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2C+D+10K +5N =3, N =1,
2C+D+4K+2N =0, :>D=—2,
2C+2D+4K +4N =0, K=0,

D+N=-1 C=0.
A 12 ]
2+ 2 +) P +)r 2+

]:11+12 +13, e

dz (z2 +1) -z2 dz °dz
I = - dz = - -
: I (22 +1)3 2+ I (22 +1)? I (2 +1)3

u=z, =dz, p
=| o zd d(z +1) 1 :J'%_
V=02 J‘ 2. 2 (z"+1)
| (z7+1) (z +1) 4(2 +1)
_ _;QI_ _3 P
42+ 4 P2+p? ) 4) P4 o4+
R
(z7+1)
dz
I =J' .
’ 22 +1
11+12:_§J dz 22 =,
(z +1) 4(z +1)
dz (22+1)—22d _ dz z2dz _
2.2 2. 2 “T| T T 2 2
(z7+1) (z2+) z7+1 (z2+)
u=z, du =dz, i
= zdz 1 [ dZ2+1) 1 =J' 2
dv=———0, v=_| 55 =""7 z2+1
(z% +1) (24D 222 +1)
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2(2 +1) 2jz +1 J.z +1 2(z° +1)

5 dz 5z z 5 dz
hth=—| 3 T 4t 5 5-5| 2.~
8J z+1 8(z"+1) 4(z°+1) 8J z7 +1
5z z

- + .
8(z2+1) 4(z2+1)?

3 dz 5 z z 3 52343z
1== R —— 5 3 :—arctgz—2—+C
z+1 8 z7+4+1 4(z°+1)~ 8 8(z +1)
5x° +15x% +18x+38

3
=—arctg(x—1)— +C.
8 8(x* +2x+2)°

2 2
- I
377(2052).J A& 19 dx:—J‘%—
x*+9)° 9J (x°+9) (x*+9)

2
_l m L2 o e
x*+9)° 9 9

x2dx
IFJﬁ:
(x*+9)

u==x, du=dx,
=| gy xdx v_lJ‘d(x2+9) 1 1 -
(x> +9)%’

(x2+9)° 4 (x2+9)

X
. x ' J’ e~
4(x*+9)2 4J (x?+9)?

1 dx 1 X 1 dx

I= a3 T2 0w 3c) 202
9J 2492 36 (x2+9) 36J (x*+9)

1 dx +L. X —L[ +L.—x
(2492 36 (x*+9)7 1277 36 (x*+9)%
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J' dx (x+9)xd_1J‘ dx _lJ' x’dx
(x2 +9)? ) (x> +9)? 9J ¥2+9 9J) 2 +9)?’
2, u=x, =dx,
J’L: xdx d(x +9) 1 |=
(249 |dv="F— I 2
(x> +9)’ (2492 2(x2+9)
J‘ X 1
- = — rctg—
2(x? +9) 2 249 2(x +9) 6 3
1 X X 1 1 X X
I, =—arctg—+—F—— g— :—arctg—+f.
9-3 3 18(x? +9) 54 3 54 3 18(x°+9)
s 1 g— 1 X + L 1 X ‘C.
648 ©37 216 x219 36 (x%+9)°
378 (2053). I%:
I+ x)(1+x7)
2x ! Bx+C Dx+FE

(1+x)(1+x2)>2 _1+X+(1+x2)2 T
2x=A(l+x*)? +(Bx+ C)(1+x) + (Dx + E)(1+ x) (1 + x?).

x=0: 0=4A+C+E,

x=1: 2=44+2B+2C+4D+4E,
x=-1: —=2=44,

x=i: 2i=BE-)+C@G+i)

:>A:—%,%:(B+Cﬁ+

B+C=2 Cc=1

+(C-B ’ ’

€8 = {—B+C:O = p=l,
:_%’:D—l
>

D+E=0
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1 dx J‘ x+1 J‘
[=—— + :
24 x+1 J (1+x ) e

_ 2
J‘x 1dx:lj‘d(1+x)+ dx 1

=— +
1+ x? A+xH? J a+xH?*  20+xY)

((CEDE +-[ dx _.[ x’dx

A+x7 0 2+ Jd1e dary?

u=x, =dx,
=| gv= xdx J‘d(l+x) 1 =—
(1+x2)2’ 1+x2)2  2(1+x%)

%*
2(14+x7)

X 1 dx 1 1
+arctgx + - =- arctgx +

X
20+x%) 2 1+x2 20+xY) "2 2(1+x%)

2

2
J. d(l-H; )_ dx =lln(l+x2)—arcrgx,
1+ x2 1+ x I+x° 2

I:—lln|x+1|—;2+larctgx+—2+lln(l+x2)—
2 21+x7) 2 2(1+x7) 4

1l ha+x?)+ 1n(1+x2)+C.

—larctgx+C:—lln|x+1|+ 5
2 2 21+x7) 4

2 2
379 (2054). J (I+x7)=x dx=f d

(1+x° ) (1+x2)* (1+x2)>
BTN I s A O
A+x%)* (sz)f Vs V:‘g'(l+xz)3 (1+x%)°

N X _lJ‘ dx _2-[ dx _EJ' x2dx _
6(1+x2) 6J 1+x*)* 6J a+xH? 6J 1+x?)°

114
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5 '(1+x2)—x2 X 5 dx
== 25 dx+ 23 ¢ 232
6J (1+x°) 6(1+x°)" 6J (1+x7)
) > u=ux, du = dx,
5 X dx + * = xdx 1 =

6 1+x) 7 6(1+x2) dv=—(1+xz)3’ (e

_S[dx 51 j X
6J (1+x%)* 6 4(1+x) " 1+x3)? | 6(1+x?)°

50 dx N S5x _iJ’ dx N x B
6J (1+x*)? 240+xH* 24 4+xH? 6(1+x?)°

15 dx Sx X _5 (1+x) x?

dx +
(1+x%)? 24(l+x2) Ce(+x2) 8 (1ex?)?

S5x X SJ‘ dx SJ‘ x2dx

+ + == -=
24(1+x2)?  6(1+x?)° 8J 1+x2 (1+x)

u=x, du =dx,
xdx 1 =

+ + = _
2.2 23 |dv=——"7rp—, v=-
24(1+x°)*  6(1+x%) (1+x2) 2(1+x%)

5x X

5x X
=—arctgx——| — + =
8 8( 2(1+x%) "2 1+x2 ] 24(1+x%)*  6(1+x%)°

5 5x 5 5x x
= arctgx + ——————arctgx + 57+ 53 +C=
8 16(1+x°) 16 241+ x7)"  6(1+x7)
5 15x° +40x° +33x
=—arctgx + 55— +C.
16 48(1+x7)
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

9
380 (2055). J' ’ji =1
(x

_1)2
_x9 X —2xt +1
x’=2x° +x| x
2x° —x
2x 2x(x4—1)+x x?
I=J.xdx+J.—dx J.xdx+J.ﬁdx=—+
(x*-1? (x"=1) 2
2 2 2
g P e SRR RS S e
(x)* =1 2J((x")" -1 2 z7—1
2
+lj dz :x_ |z 1| J‘(z —1) z2 PR SN
(22-1)% 2 |z+1 _ 2
_1n|z 1| J
|z+1| 22 -1 2 (2 -
u=z, du dZ 2
=| gv= zdz I 1 :%+%1nz_i_
(22 -1’ 2(z2-1) | z
2 _ 2
J. ——+§1nz 1|— 22 +C=2"+
4(z —1) 4 22 -1 8 z+1| 4z -1) 2

2

2 +1

4 xt -1 2

el 2?3
|x 11| 4xt-1) 4

]+ C.
5. Memoo Ocmpoepadckozo.
Metozn OcTporpaickoro ro3BOJISIET BEIYUCIHTE HHTETPAIT OT PaIHOHAITb-
HOW (DYHKITMH B CITy4ae HATHYUS KPAmMHbIX KOPHEH y 3HAMEHATels. DTOT
Croco0 MO3BOJISICT, HE TPOU3BOS PA3JIOKEHHUS JPOOU Ha MPOCTEHIITNE, BBI-
JICIIUTH PAIlMOHANBHYIO YaCTh UHTETpalla, a TOTOM UHTETPUPOBATh Pall-
OHAJILHYIO Jp00b, 3HAMEHATEh KOTOPO UMEET TOIBKO NPOCHIble KOPHH.
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B ocHoBe Metoza nexut cieayromas Gopmyna OCTporpaackoro:

P(x) e P (x) N Py (x) dx (1)
0w o™ J o

P(x)
O(x)

O(x)= (x—al)OL1 ~...-(x—a,,)(x’ (x2 +pl)c+ql)Bl ~...~()c2 + psx+qs)B‘ R

rae — IIpaBWIbHASI paIliOHAEHAS JpO0b,

a paslioKeHHE Ql(x) u Qz(x) HMEET BUJ
O =(x-a)* ™ (x=a)* (7 + px+ 41)[3‘_1...(362 +pyx+ qs)ﬁ"_lg

2 2
Q) =(x—a) ... (x=a,)(x" + px+q) ... (X" + pox+q;);
P (x) 1 P,(X) — MHOrO4IEHBI C HEOIPEIETICHHBIMU KO3 ()HIIMEHTaMU, CTETIE-

HH KOTOPBIX COOTBETCTBEHHO Ha EIMHUILY MeHbIe cTenenei O (x) u O,(x).

HpI/IMeHCHI/IC METOJa OCTpOFpa,[[CKOFO IMMOKa>XXEM Ha IMpuMepax pCuiCHUA
3aaad.

;
x +2
381 (2056). dex:ﬁ

X +2 | x* 4223 +3x% 4 204141
x4+ 2x% 4357 +2x4+x3| X —2x? Fx+2
_—2x6—3x5—2x4— 42
—2x° —4x° —6x* —4x —2x2
X0+ 4axt 300 427 42
O +2x 430 +2x% +x

_2x4— x+2
2xt +4x° +6x% +4x+2

—4x% —6x* —5x

3 2
1=j(x3 —2x2+x+2)dx—Jde.
(x"+x+1)
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

[o dhopmyne (1) umeem:

dx =

dx. 2)
(x*+x+1)? x2Hx+l1

_J‘4x3+6x2+5x Ax+B +J~ Cx+D
x*+x+1
Huddepenuupyst obe uactu paBeHCTBa (2), HOTy4aeM

A +6x +5x AT +x+1D)- Qx+D)(Ax+B) = Cx+D
(xz+x+l)2 (x +x+l) x2+x+1’

4746 +5x A’ -2Bx+A-B  Cx+D
(xz+x+l)2 (xz+x+l)2 X x+l

OCBO6OI[I/IB]_III/ICI> OT 3HaMCHAaTcCJIAd, 6yZ[CM HUMCTH.:

—(4x> +6x> +6x)=—Ax> —2Bx+ A—B+Cx> +Cx> + Cx +

+Dx*>+Dx+D.
IpupaBHsB KOG PUILHMEHTH IPH OAMHAKOBBIX CTEIEHSX X, TIOIYYHUM CH-

CTEMY YPaBHEHHUU

x| C=-4, C=-4,
x* |—4+C+D=-6, _, D=-1
x' | -2B+C+D=-5, B=0,
x| 4-B+D=0 A=1.
x+l dx
x* 2 3 x? X 4 xt 2 3 x?
[=———Xx"+—+2x+— -4 =—-—-—x"+—+
4 3 2 x“+x+1 x“+x+1 4 3 2
1
d| x+—
b d(x +x+l) (x 2)
+2x+ 5 " J. " ; 5=
x“+x+ X2+ x+
IV LB
2 2
4 2
_x 2 3+—+2x++—21n‘x +x+l‘+—arctg2x+l+c.
4 3 2 P 4x+l V3 V3
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3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

382 (2057).

(4x? =8x)dx  Ax*+Bx+C [ Dx*+Lx+N
= + J dx=1.

=D +D)?*  (x=DE*+D) J x-DE+1)

Juddepenuupys o0e yacTu paBeHCTBA, MOTYYUM

4x% —8x _
(x=1)*(x* +1)
_(2A»+BXx—1Xx2+4)—(Ax2+Bx+(D(x2+1+2xCx—D)+
(x—1)2(x* +1)?

Dx* +Lx+N
t—
(x-1)(x*+1)
—(Ax* + Bx+C)(x* +1+2x(x = 1))+ (Dx* + Lx + N) (x = 1) (x? +1).
x=0: 0=—B+C-N,

x=1: —-4=-2(4+B+0C),

x=i: —4-8i=-2((4-C+B)+(4—-B-C)i),

= 4x> —8x=(24x+B)(x-1)(x*+1)—

—-B+C-N=0, A=3,
A+B+C=2, B=-1,
A-C+B=2,  C=0,
A-B-C=4  N=1.
4x? —8x=(6x-D)(x=1) (x> +1) = (Bx? —x)(3x> —2x+1)+
+(Dx* + Lx+1) (x = 1) (x% +1),
x=-1: 12=28-24—-4(D—-L+1),
x=2: 0=55-99+4+54D+2L+1),

~D+L=3, D=0,
=
2D+L=3 L=3,

3x% —x J‘ 3x+1
= ——+ > X.
(x=D(x"+1) (x-D(x"+1)
3x+1 P  Ox+G
= + N
(x=D(x2+1) x-1 x?+1
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii
3x+1=P(x?+1)+(0x+G)(x-1).
x=0: 1=P-G, P=2,
x=1: 4=2P, = 0=-2,
x=2: 7=5P+20+G G=1.

3x2 —x +2J‘ dx +J‘—2x+1d 3x2 —x

- 2 2 r= 2
-2+l Jdx-1 d 2T oo+
2 2
+21n|x—l|—Jd(); S Y R S
x“+1 x*+1 (x-D(x"+D

2 12
3x 2x +ln()c2 1)
(x=D(x"+1) x“+1

—ln(x2 +1)+arctgx+C= +arctgx+C.

2
383 (2058). [ XD,

X =2xt i

(x2+x+1)dx Ax* +Bx+C Dx+L
I :j 3 = 5 +j dx.
x’(x-1) x“(x-1) x(x-=1)
Huddepennupyst 06e 4acTr paBEHCTBA, MTOTYIUM
X +x+1 (24x+ B)x*(x—1) - (4x” + Bx+ C)(3x* —2x) s
X =2xt+x° x4(x—l)2
Dx+L
+
x(x—1)

= (x2 +x+Dx=(2A4x+ B)xz(x - 1)—

—(Ax2 + Bx + C)(3x2 —2x)+(Dx+L)x3(x—l).

x=1: =3=A4A+B+C, | A=-6,
x=-=1: -1=—A+3B-5C-2D+2L, B:%’
x=2: 14=-164-12B-8C+16D+8L, = Czé,
x=-2: —6=-164+20B-16C -48D +24L, D=0,
x=3: 39=-814-45B-21C+162D+54L | L=-6.
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3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

2 2
I=_12x2 5x 1_6J‘ dx :_12x2 5x 1_6J‘ 1 _l dy =
2x“(x-1) x(x—1) 2x“(x-1) x-1 x

12 -Sx-1 o Lx-

+C.
2x2(x—1) | X |

¥+ xt—ax? -2 Ax> +Bx* +Cx+D
3,2 12 X = 2,2 +
x (x*+1) x“(x"+1)

384 (2059). j
2
+J‘ Mx +2Nx+L de=1.
x(x“+1)
Juddepernupys ode gacTr paBEHCTBA, MTOTYIUM
XOxt —4x? =2 —Ax’ —2Bx* + AX’ —Cx' —Cx—4Dx* -2D
3,2 2 3,2 2 +
x (x°+1) x (x+1)
Mx? +Nx+L
o
x(x*+1)

[TpupaBHuBas k03hHUIUEHTH IPU OAWHAKOBBIX CTENECHIX X, UMEEM
CUCTEMY

M =1,
—A+N=0,
—2B+M+L=1,
A-C+N=4, =
—4D+ L=-4,
-C=0,
-2D=-2

1 x2dx 1 1 {d(x>+1)
RN N
x7(x°+1) x(x“+1) x“(x*+1) 2J x"+1

S S )

- xz(x2 +1)
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

385 (2060). j

122

(x2 —1)2dx _ A +Bx* +Cx+D
1+x)1+x%)? (1+x%)?

2
+J‘ Mx -Iz-Nx+L D=1
1+x7)(1+x)
Hduddepenuupys o0e yacTi paBeHCTBA, MOTYYHM
2=
(1+x)(1+x?)?

_ (3A4x* +2Bx+C)(1+x%) — 4x(Ax’ + Bx* + Cx + D) .
(1+x%)}

+Mx2+Nx+L
A+x3)(1+x)

¥ —2x2 +1=34x% +2Bx+ C+34x> +2Bx> + Cx +34x* +
+2Bx° +Cx? +3A4x° +2Bx* +Ox* + O —44x* — 4By —
—4Cx* —4Dx—44x° —4Bx* —4Cx® —4Dx* + Mx* + Nx+ L +

+ Mx* + 2N + Mx® + N + 207 + Lt

x® | M =0, \ Azl’
4
XS —A+N=0, MZO, NZ%’
x| —4-2B+2M +L=1, A=N,
X |34-2B-3C+2N =0, b= L=1-C. c:%,
X2 |3442B-3C—4D+M +2L=-2, C=34, Bz_%,
x' |2B+C-4D+N=0, D=0,
X L+C=1 =L
J 4



3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

1_1 X —2x? +3x J‘ x+1 B
4 (x*+1)? (x> +1)(x+1)

_l (2+2x)+(x —2x? 4 x— )+ arctgx+C—l 12+x2+
4 (x* +1)* 4 2 (x+1)

1 X (x 2)+(x-2)
4 (x2 +1)°

+— arct x+C=
4 g

_l' 1+ x l.x—Z
2 (xX*+1)? 4 x*+1

+%arctgx+C.

386 (2061). I———————L
X (x +1)
1 A B C D Ex*+Fx+0 Mx>+Nx+P
4 3. 2 a4t gttt 3 .12 3 ’
xT(x”+1) x (x”+1) x” +1

1= A + 23 + )+ B +2x* +x)+ C(x* +2x° +x2) +
+ D +2x + )+ Ex® + Fx® + Ox* + Mx” + Nab + Px” +

+ Mx® + Nx® + Px*,

O | M+D=0, ) A=1,
X |C+N=0, C=0,
x| B+P=0, B=0,
x® | A+2D+E+M =0, P=0,
x> [ 2C+F+N=0, > N =0,
x* [2B+0+P=0, = F=o,
x> |24+ D=0, 0=0,
x* | C=0, D=-2,
x' | B=0, E=1,
x| 4=1 ) M=2
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

2 2
=J Goaf B [ B[ XL auf
X b (x> +D x” +1 3x

h. 2 341 1 2 11
d(x +) d(); + ):_ 2_3._1n|x|__. .
(x* +1)° 3 x+1 3x 3 3 x7+1
P11 1

210l _2 _
+§mk +q+C_3m1x3| 3 3@3+D+

3 2
387 (2062). J dx Ax ;LBx +CxJ2rD+J' 2Mx+N -7
(x +2x+10) (x“+2x+10) x“+2x+10
JuddepeHuupys o0e 4acT paBeHCTBA, IOTYYUM
1 —

(x% +2x+10)°

(3Ax +2Bx+C)(x +2x+10)—- 2(2x+2)(Ax + Bx? +Cx+D)

(x +2x+10)
Mx+ N

x2+2x+10°
1=3A4x* +2Bx> + Cx? + 64x° +4Bx* + 2Cx+304x +20Bx+10C —
—4A4x* —4Bx® —ACX*—4Dx — 44x> —4Bx* —4Cx—4D + Mx° +
+ Nxt +4Mo3 + ANx? +100Mx + 100N +4Mx* + 4N +20Mx° +
+20Nx? +40Mx? + 40 Nx.

3\ 1

3 = N=Ad=—,
x> | M =0, 216
x| A+ N+4aM =0,

3 M =0, 3
x> | 2A-2B+24M +4N =0, B=ﬁ,

) >é A=N. =
x| 304-3C+24N +40M =0,

) B=34, 18
x' | 20B—4D—-2C+100M +40N =0, C=2—16,

o 16
x% | =4D+10C+100N =1 ) G
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3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

;oL 7 +3x7 4182416 1J dx

+ =
216 (x*+2x+10)>  216J x2+2x+10

I (2 +2x° +100)+ (x* +2x+10)+6x+6 1 1 rctgx+1+
216 (x? +2x+10)? 216 3 3
oo | : x+l 26(x+1) N 1 arctgx+1+C=
216| x“+2x+10 (x“+2x+10) 648 3
_ . tgx+1+ 23(x+1) . 218(x+1) Nec.
648 3 x"+2x+10 (x“+2x+10)
3 2
388 (2063).-[ (x+2)dx :Ax + Bx +Cx+D+J‘ Mx+ N =1
(x2+2x+2)3 (x2+2x+2)3 x> +2x+2

Juddepenuupys o0e 4acTu paBeHCTBA, MOTYyYUM
x+2 _
(x? +2x+2)°

_ (3Ax* +2Bx+C) (x* +2x+2) — (4x +4) (Ax> + Bx> + Cx + D) s
(x*+2x+2)°

Mx+ N
X2 42x+2°

x+2=34x* +64x> +6A4x* +2Bx> + 4Bx> +4Bx+ Cx’ +
+2Cx+2C +4A4x* —44x° —4Bx—4Bx?> —4Cx* — 4Cx — 4Dx —
—4D + Mx® +4Mx* +8Mx> +8Mx* + 4Mx + Nx* + 4Nx> +

+8Nx? +8Nx+4N.
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

S M =0,

x M =0, 9
x| —A+4M + N =0, 4=n, B=yg
3
2A-2B+8M +4N =0
x2 > = C=EA, C;Z’
x° | 64-3C+8M +8N =0, 3 4
x! | 4B-2C-4D+4M +8N =1, J=n=> p=3
x* | 2C-4D+4N=2 8 4
33 09 2 7 3
X SxT xS 3 dx 3
=8 28 4 5 4. S =—arctg(x +1) +
(x“+2x+2) 8 (x+D°+1 8
2 2 2
3 X(x"+2x+2)+(x" +2x+2)+—x
Tt 2 2 —rc=
8 (x*+2x+2)
:garctg(x+l)+3' 2x+1 +l- 5 al +C.
8 8 x“+2x+2 4 (x*+2x+2)
-x" = — + +
389 (2064). J‘x x*—26x% —24x— 25dx= 2Ax B +C)§ D+
(x +4x+5) (x +4) x“+4x+5 x“+4
+J‘ 2Mx+N dr J‘Lx+Q
X" +4x+5 x“+4

B3sB npon3BoaHbIe OT 00enX YacTel paBeHCTB U MPHPABHSB 3aTeM KO-
3¢ UIUEHTHI TPH ONWHAKOBBIX CTETEHAX X, MOJTYYHM CHCTEMY M3 BOCBMHU
YpaBHEHUI

M+L=0,
—A-C+4AM +8L+ N+ Q0 =0,

—-64B+804+100C +100Q +80C =-25.

Pemue ee, Oymem umerb: 4=—1, Bz—%, C:Q:—é, D=M=L=0,



3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

I=C X 2x+5 1 dx dx _
T T2 ol st 24 241
8(x“+4) 2(x"+4x+5) 8J x“+4 (x+2)" +1
=C— 2x — 22x 5 —iarctgﬁ— arctg(x +2).
8(x“+4) 2(x"+4x+5) 16 2
4 4 3 2
1390 (2065).J. 23x2+43 x:Ax + Bx +2Cx 2+Dx+E+
x“(x"+1) x(x*+1)

Fx?+ILx+N
+1de=l.

x(x2 +1)
Juddepenuupys o0e 4acTu paBeHCTBA, MOTYyYUM
3x*+4  (44x° +3Bx* +2Cx+ D) (X’ +x)
xz(x2 +1)3 xz(x2 +1)3

B (5x2 +1)(Ax4 +Bx> +Cx? +Dx+E) + Fx’+Lx+N
2 (x*+1)° x(x? +1)

3xt +4=44x° +3Bx° +2Cx* + Dx° + 44x* +3Bx> +2Cx% +
+Dx—54x% —5Bx> —5Cx* —=5Dx> —5Ex? — Ax* — Bx® —Cx? —

—Dx—E+Fx +Lx% + Ne> + 2> + 2Lx* + 2N + B +

+ Lx? + Nx.
x| F=0,
x6 —A+L=O, E 4
xS —2B+N+2F =0, A:;’
4 _ - b
x3 3C+34+2L =3, = N=B=F=D=0,
x’ | —4D+2B+2N+F =0, 5
x2 | C=5E+L=0, =%
xl NZO, 103
. C=—"".
X |-E=4 _ 8
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1 57x*+103x* +32 57 xdx

8 x(x*+1) 8 J x(x?+1)
1 57x*+103x%>+32 57

=C——- 5 5 ——arctgx.
8 x(x” +1) 8

5—3x+6x%+5x° —x*
391 (2066). J ST TN TE k=1
x—x =2x +2x +x-—1

¥ -xtoad vl x—1=xt - D -2x P (x =D+ (x=1) =

=(x-D(* =222+ =(x =) (x> =1)? =(x=1)> (x +1)?,

5—3x+6x2+5x3—x4_Ax2+Bx+C Dx+E N
(x—1)°(x+1) (x=12x+1) 4 x=Dx+D)

5-3x+6x" +5x° —x* _ QAx+B)(x—1)’(x+1)

¥ =xt 2t v 2x? +x -1 (x=1)>(x+1)?

_(2(x—1)(x+1)+(x—1)2)(Ax2+Bx+C)+ Dx+E
(x—1>(x+1)? (x-D(x+1)’

5-3x+6x2+5x —x*=24x + Bx* —2A4x— B—34x> —3Bx* —
—3Cx—Ax?> —Bx—C+Dx* —Dx* —Dx> + D+ Ex’ —Ex> —Ex+E.

x| D=-1,
x> |-A-D+E=5, D=-1,
x}|-4-2B-D-E=6, = _A+E=4,
x' |=24-3C-B-E+D=-3, 24+2B=-9,
XX’ |=B+E-C=5 34+B+3C=-2,
‘ A-B-C=1.

2 2 0 -9 2 0
A=[3 1 3|=16, A,=]-2 1 3|=-16,

1 -1 -1 1 -1 -1
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3.1. IpoOHO-panuoHaIbHbIE (PYHKIIMHI

2 -9 0 2 2 -9
Ag=|3 =2 3|(=-56, Ac=|3 1 =2(=24,
1 1 -1 1 -1 1

A=-1, B——Z, C=z, E=3
2 2
3—7x—2x2 —-x+3
1= 3 3 + x.
2(x” = x“ —x+1) (x—D(x+1)
—-x+3 1 2

(x—-D(x+1) - x—1 x+1°
3-7x-2x"

1]
+In +C.

I =
2(x3 -x? —x+1) (x+l)2
5x°(3-2x7)" S5J x*(3-2x%)
dx A+ B3 +Cx2 + Dx+E Mx? + Nx+L
2 23 22 + 2 dx,
x“(3-2x%) x(3-2x7) x(3-2x7)

1=(44x> =3Bx* +2Cx + D)(3x = 2x>) = (3—=10x?)(Ax* + Bx> + Cx* +

+ Dx+ E) + (Mx? + Nx+ L)(9x —12x> +4x°).

x| 4am =o, ) M=L=B=D=0,
x| 24+4N =0, A=-2N,
x> |10B=12M +4L =0, C=5N,
x| 94+6C-12N=0, 5

= 4=-—)
) —1?_B+10D+9M+12L=0,> 18
x? | 3C+10E+9N =0, C=§,
X' |9L=0,
K| -3E=1 N=>

) 36
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

1 4 5 2 3 1 1 dx
I=——x"4+—x"——= — >t > =
2 4 5 )x(3-2x")" 4J 3-2x

(145, 3) 1 B2
=l ——x"+>x"-=
(2 475 Jx(3-227) SJ_ N

3.2. HexoTopsle HppannoHAJbHbIe (YHKIUH

+ +
1. @ynxyuu 6uoa R| x, m ax+b , P ax+b v |
ax+b \ax+b
ax+b
a1x+bl

=t", rje n — HaUMeHb-

WnTerpansl GepyTcst TOACTAaHOBKOM

mee obmee kpatHoe (HOK) aucen m, p ...

_ 10 A9 9
393(2068)-[ :|:x—t ,dx-lOtdt,]:mJ‘ Odt

(J} +J_2 ) t="Yx 106+
—IOJ.
t(t+1)
1 4. B £+2+K+JL
s+ £t 8 2t t+l

1= A(t+1)+ Bt(t + 1)+ Ct2 (¢ + 1) + D (1 + 1) + Ke* (¢ +1) + M.

t=0: A=l

t=—-1: —-M=1,

t=1: 2A+2B+2C+2D+2K+M =1,

t=2: 3A+6B+12C+24D+48K +32M =1,
t=-2: —A+2B-4C+8D—-16K —32M =1,

t=3: 4A4+12B++36C+108D +324K +243M =1|
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3.2. HekoTopble HppanuoHajibHbIe QYHKIH

braceapask=s, _ [CTDTE=S
BooC 4D SK: 5. = 173C+3D-9K=-15, =
o C+4D+13D=10

B+3C+9D+27K =20

D+K=0
* = K=1, D=-1, C=1, B=-1.
{D+6K:5 —h=h - =1
- “’J el Idt JoI
t t+1
2 2 D e
25 1\/_ i/_ 1+ 19/;)10
12 12 11
=1, x=12, 12
394 (2069). I o =t x =J.%=
S+ +24r | ae=120"ar 1%+ 1% + 21

11
:J 121 dt 1J i _12“(;5 B2 1t A)ydi+

S+t + 283 P rr+2
2 . 6 4 2 2 g
+j£Tllﬁdt:m t—i_zﬁ+344t+jzer§w::
" 4t+2 6 4 3 2 P 4t+2
6 4 3 2 3t2—6f—8
=2t" =3t" -8t +6¢ +48t+12j 5 dt=1.
@+ —t+2)

37 —6t-8 A L Bi+C
C+DE*—t+2) t+1 2 —14+2°

312 —6t—8=A(t* —t+2)+ (Bt + C)(t +1).

t=0: -8=24+C,
t=1: -11=24+2B+2C,; = 4=
t=-1: 1=44

Ll 17
4774 2
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

I=2Jx—33/x -8 4x+6f+481x+3f d 3JW 34 =

t —t+2
= 2x - 3¥x — 84 x+6%+4812x+3ln‘1%/;+1‘+?1n%—12x+2)—
171 2%k -1

——=arctg———+C.

7R

3ameuanue.

11r-34 (2t_1)2+(121_34) 11 (d@*—t+2

P —t+2 ) 2J P -r+2
&
—ﬂJ- 2 5 zﬂln‘tz—t+2‘—£arctg—2+c.
Y (Y TR
T z
395 (2070) J‘ xdx _ (x+1)1/6=t, x+1=t6, _
TS ) K e U dx = 6°dt

- Py = —1)(t +) 7 e

£+ 2t +1)

@ -DE+D -+ 73
1+1

dt:6f B =1+ +t -Pyadr =

1 32 1 473 1 776 1 1 5/6
=60 —(x+1)"" " —=(x+D"" +=(x+1]) """ —=(x+D)+=(x+1)""" -
(9( ) 8( ) 7( ) 6( ) 5( )

EEVMIICTER ey
4
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3.2. HekoTopble HppanuoHajibHbIe QYHKIH

1-x
=1, =12,

T+x 1
396 (2071). J}/l—x LR \ -
dr= — 4t

x = dt
TE (1+1%)?
=_4Jt' tz 2 1+t2 dt:J‘_[%:
1+t A-¢1) A+7)A-17)
t 4 B Ci+D
2 ST .
(A+)(A-¢7) 1-¢ 1+t 1+¢2
=0: A+B+D=0,
t=-1: 4B=1
’ = A:l, B:l, p=—1,
=1: 44=1, 4 4 2
=2: 154-5B-6C-3D=4 Cc=0
S U +2 dt :1n|t_1|+2arctgt+C:
1—t J1+1¢ 1422 e+
zlnw+2arctg1/1_—x+0
VI=x++1+x I+x

1— \/— \/_ cost, x= COS t,

d =|dx=-2costsintdt, =

t= arccos\/_ = E —arcsin \/;

=—2J.1/1_COSt costsint dt=—2.[
1+ cost

= —4J sinzécost dt= —ZJ(l—cos t)cost dt = —Z(Icos tdt—

397 (2072). J'

. t
sin® — y y

2 2cost-sin—-cos—dt =
2t 2 2

COoS
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

—%j (1+ cos 2t) dt):—Zsin t+t+%sin 2t+Cy=-21-cos’t +1+

+costyl—cos?t +Cy=-21-x +§—arcsin\/;+\/;\/l—x+co =

:(\/;—2 1—x —arcsiny/x +C (C:CO +§)

398 (2073). j

1+xch_[1+x=ﬁ,v1+x:ti]_

1+x 31+x=t2, dx = 61°dt

12 6 3

—26% +1+

:6jt tz ttﬂh:6j(ﬂs—%9+t@+ﬁﬁﬁ=
t

16 10 7 4 12 6 3
S I A A PGB S AL AN ) Yo
16 5 7 4

16 5 7 4

= 63/(1+x)? {(1”)2 Lty Jitx +l]+c.

;1=

=, x= 3 3
399 (2074). J3,/1de 1+x I+r’ :_6.[ LU+t
P A+2)2(1-1)

1+2)°

:—3". _13 13 dt211+12
1+¢7 1-¢

11:3‘[ dt3:3J‘ dt _
1+¢ A+6)(A—t+17)

1 A 4 Bt+C
A+0)(1—-1+1%) 1+t 2ot
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3.2. HekoTopble HppanuoHajibHbIe QYHKIH

1= A(* =t +1)+ (Bt + C)(1+1).

t=0: 1=4+C,
t=1: 1=4+2B+2C,; = 4=
t=-1: 1=34

1 =3 1 J-(z 2)dt —tnfld - J‘(?_t hdr
1+¢ 3 —t+1 2 t+1

_J. =1n|1+t|_%ln‘t2—f+1‘+\/§arctg2i/%l,

12=3I & :3j R
eI R P PE P

1 _M N+l
=D +t+1) =1 2441

1=M@E +t+D)+ (Nt + L)t -1).

t=0: 1=M-1L,
t=1: 1=3M, = M=
t=—1: 1=M+2N-2L

12=J‘ dt _J‘ 2t+2 dt:1n|t—1|—lJ. 22t+1 di—
t—1 o+l 2J #F+t+1

1,2t
3’ 3 3

3 dt B 1. 1> 2t +1
-z 3 —1n|t—1|—§ln‘t +t+1‘—\/§arctg 7

I=1In|t—1|+1njr +1| —%(ln‘tz +t+1‘+ ln‘tz —t+1‘)— \E(arctg 273“1 -
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

26041 2t-1
—arctg2 -1 +C—1n‘t —1‘ Inve* +12 + —\/_arctg \/_ 3 +
NE) LAt
3
2
* -1
+Czlnu \/_arctg 3 +C.
Vit 412 41 2% +1
a4l
400 (2075).J' dx =J' 2l e
Ya-0*6+2° J Ya-pra+2)
-1 t4,x—l+2t,
J‘ x+2 1—¢* _
Vx+2 (x— l)(x+2) 1263dt
dx=———
(1-t%)?
tdt 4 4 [x-1
:12'[ 7 = — t=—t+C=— +C.
s 3t 3 3 3 3Vx+2

1-¢* 1-¢*
2. luppepenyuanvrvie dunomwl
Beipaxenue Buna x”' (a+bx")? dx , tne m, n, p, a, b — nocTosHHbIE

qrcia, Ha3biBaeTcs AudepeHInatbHBIM OMHOMOM.
Teopema. Unterpan ot quddepennumansHoro OnHoma

jxm (a+bx")? dx,

€CIIH M, 1, p — pallMOHATIFHBIE YHCIIA, IPUBOANTCS K MHTETPAIy OT Palro-
HaJBHOHN (DYHKITUH U, CIIEI0BATEIHHO, BRIPAYKAETCS Yepe3 dJIeMEeHTapHbIe
(YHKLNH B CIIEAYIOMINX TPEX CIydasx:

1) p ecTb 1en0€ YUCIO (MOJIOKUTENBHOE, OTPULIATEIIEHOE WIIN HYJb);

m+1
2) €CTb IIeITI0€ YHUCIIO (TIOIOKHUTEEHOE, OTPUTIATSIIEHOS HITH HYJIh);

m+1
3) ——+ p ecTb 11en0€ YKCIO (MOJIOKUTEIHLHOE, OTPUIIATEITIFHOE WU HYJIb).
n
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3.2. HekoTopble HppanuoHajibHbIe QYHKIH

401 (2076). J'\/} (1 + %de =1,

m=—; n=—; p=4.

HNmeer MecTO NEpBBIN CIydan.
.46 _ 45 =%
IMoxgcranoBka: x=t¢", dx=6t"dt, t =3/ x.

4
:J\/t_6(1+i/t_6) 6t5a’t:6j P+ Pde =
=6Iz8(1+4t2+6t4+4t6+t8)dt=6J.(t8+4t10+6t12+4tl4+t16)dt=
£ 44 63 45 1
=6l —+—t"M =P+ =P —7 |l C=
9 11 13 15 17

\/_+36 28 + 2\/_+ 2{x° +cC.

3

402 (2077). I xT1+x"HBax=1.

1
p =-3 uenoe, m =—1 nemoe, n=—

HMeeT MeCTO IEPBHBIi CIIyYaii. HOIICTaHOBKaZ x=23, dx=3t%dt, t = ix.

I= _|'—(1+z)‘3 31%dt = 3_|'

t(1+t)
1 4. B C D

37 3t 7T >
t(l+1)° ¢ (141 (140" 1+t

1= A(1+1)* + Bt + Ct(1+1) + Dt(1+1)%.

t=0: A=1, A:1
t=1: 8A+B+2C+4D =1, B=—
= =
t=-1: —-B=], C+2D D=—1,
t=2: 274A+2B+6C+18D=1 C+3D= _4 C —1.
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

dt dt dt dt Vx
=3 | £- - - =3l m—o—
U t J.(1+t)3 J-(1+t)2 J.1+t} [n1+i/§+

U 23/x+3

1+§/§+2(1+i/§)2 ’

1

1
+2(1+i/§)2+1+§/;

+C=3|In C.

403 (2078). J' = J' 2D ae =1

dx
x3\/ 2 +1

p=—l, m=-=1, n=2, m+1=0 — BTOpPOH CIydai.
3 n
2
x2+1:t3, 2xdx:3t2dt, dx=3t dt.
2x

I_gj 12 dt _EJ tdt

2 @-ne 241

t _ A N Bt+C

t-DE+t+1) t=1 2 +¢+1

t= A +t+1)+ (@ —1)(Bt+C).

t=0: A-C=0,

1 1 1
t=1:  34=1, = =7, B=—. C=2.
t=-1: A+2B-2C=-1

1 3
_ Qt+1)——>
Izlj‘dt_J'zt 1 dt:lj‘dt_J‘ a4
2(J -1 J 4141 2(J t-1 2 +i+1
=lln|t—1|—lln‘t2+t+1‘+£arctg2t+1+C:
2 4 2 3
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3.2. HekoTopble HppanuoHajibHbIe QYHKIH

=%1n(3\/x2 +1 —1)—%1n(3\/(x2 +1)2 +3x2 +1 +1)+

3/.2
2 V3

404 (2079). J'x5%/(1+x3)2dx=_|'x5(1+x3)2/3dx=1.

ng’ mo5. ne3, m+1 6
3 n
1+x3 =63, 3x2 dx=3¢%dt.

5

I=Jx2 -x3(1+x2)2/3dx=J(t3—1)t4dt=%—%+(j=

=%%/(1+x3)8 —%\/(l+x3)5 +C.

3\/1+x3 y 1+x° _p

’ 3
405 (2080). J' - dx —= x x
I+x” | 3 31 3x2dv=—
£ -1
2
:_I 1 tdt :_J gdl‘ —7
(=D r -1
t J—
t A Bt+C

(t—DE+t+1) =1 i+l
t=A({* +t+1)+ (& -1)(Bt +C).

A-C=0,
34=1,
A+2B-2C=-1

= A=

b

|

3t2dt
@ -1)°
Lgl e
3 3

=—=2 — BTOpOH ciyuail.

x2dx

x3 3\/1+X3

3
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

1 3
_ t+1)——=
I=- lj dt —lj zt Lo |=- lln|t—1|—lj—2 2 2 |=
3J =1 3J ¢ +1+1 3 3 t°+t+1
2
=——1n|t 1+ —ln‘t s+l —arog XLy o=t L
V3 V3 6 (t-1)
! arctgﬂ+C—
BT
1 3\/(1+x3)2+x%/1+x3+x2 1 W1+x* +x
:gll’l 2 —Earcth—kC.
(3\/1+x3 —x) *
3 Vi+x* IR
B - 4 )
406(2081)._[ dx j e | ox ! -1
Y1+ x* 1+x Py = — tdt
(t* -1)?
__J‘ tdtt _J‘t4dt:[
GRSV -1
-1
12 A B Ct+D
= + +—,
E-D@E+D(~+1) =1 t+1 ¢ +1
12 = At +1)(* +1)+ B = 1) +1) + (> =1)(Ct + D).
t=0: A-B-D=0,
t=1: 44=1, 1
= A=—, B=——, C=0,
t=-1: —4B=1, 4 4
t=2: 154+5B+6C+3D=4 DZ%
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3.2. HekoTopble HppanuoHajibHbIe QYHKIH

1+1]
t—l

1 1
—|+———arctgt+C=
2 2

I__l t 1,
PRSI P 241 4

Y1+x* +1] 1 Y1+ x*

——arctg
V+x* -1

\ll—x4
S dx
X

=lln
4

+C.

X

407 (2082). _[ =1,

1 +1 —-5+1
p=—, m=-5, n=4, mrl_
2 n 4
MECTO BTOpOH cilyyai.

=—] — IeNoe, UMEET

1-x* s 1 3 tdt
7 L X =, X ax= 2
x t°+1 2(t° +1)
J' X’ 1 xdx 1 £ dt __lj dr
@ VP +1
(t2+1)3/2
u=t,
- dv: dt 1 J‘d(t +1) el
N2 +1

=__( t+1—j\/t—+dt)_——[tm_'|.\;t%l ]
%[ﬁj iR k)

IJ‘ 2a’t J‘ 2dr 1
S t\/t +1+— —ln
2J 11 V1+¢?

t+\/1+t

+C,
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

4 4 '
t+\/t2+1‘+C=%1n|\/1_2x +\/1_f +1

| x

I=—lt t2+1+lln
4 4

X
Ji-x* 1= x4 Vi—x* 41 141-x*
- +1+C_—1 - +C
4x2 x 4 )C2 4 )C4

dx=12(2 = 1)*2dt (> =1)?

408 (2083). 13_\”?/;:[3,/1+4 x =t, x:(t3_1)4’]=-"m=
X

:lZJ. (t6_t3)dt:12[i_ﬁ:|+czlz 3\/(14.4{/;)7 _3\/(1_1_‘{/;)4
7 4 7 4

+C= ;3\/1+ ((1+‘x‘/_)z (1+‘\‘/}))+c=
73\/1+\/_(4\/_+‘{/_ 3+C

409 (2084). j;de=[3Vl+\/;=t, x=(t3—1)2]:6j't3i=
X

dx =6(£> —1)>dt -1
—6“dt+J. }
-1
A Bt+C
+

(t—l)(t +t+1) T PR
1= A(> +t+ 1)+ (t - 1)(Bt + C).
t=0: A—C:l’

t=1: 34=1, :>A=§,B=—§,C=—%.
t=-1: A+2B-2C=I
2t+1)— +§
1=61+2| dt -2f P2 =6+ 21 of ——2 2a-
1= t"+t+1 t +1+1
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3.2. HekoTopble HppanuoHajibHbIe QYHKIH

_6t+21n|t—1|—ln‘t +t+1‘ \/_arctg%+C=
=61 +2In——1— -1 —23arc +C.

Vit +1+1 \5

de =1+, £ =142, _lj‘ 5x”dx
A+x° 312dr =5x*dx
_lj 3dt 3 tdr _,

sd@-ne sdi-1

410 (2085). _[

1 _ 4, Bi+C
=D +t+1) =1 2441

1= A(* +t+ 1)+ =1)(Bt + C).

t=0: A-C=0,
t=1: 34=], = A=C=
t=—1: A+2B-2C=-1

[zi(lji_l -1 dt] (1n|t—1|—lln‘t2+t+l‘+
5(3J =1 3J 24141 2

1 p
3’ 3

20 +1 I e N T |
3arct, +C=—In——=+—arct +C.
e ] NETT! RE

e V1+x3 1+x°

X

dx=x*-tdt

= _ L 442
411(2086).-'. I —t,:_J‘lxtdtz
X

X

=—jt3.x3dt=—j tt C_Ztl j(t —D+ UdHJ.t —l)z .

x53V1+x5 )
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

1 1 A  Bi+C
3, 2 - T3 ’
=1 (=D +et+1) -1 “+r+1
1= A +1+1)+ (= 1)(Bt + C).
t=0: A-C=l,

(=1 3d=1, :A—% B:_g,cz_%
t=-1: A+2B-2C=1
3
(2t+1) +=
I——t——1n|t 1|+.[ r+2 dt——t——ln|t 1+= J—z 2 gr=
i+l 3 i+l
3 3
—t——ln|t 1| ln‘t +t+1‘+£arctg2t+1+C=C— I+x +
V3 X

231+ %% +x 1ln‘ 3\/1+x3 —-X ‘

1
+—=arctg—————
\/5 x\/§ 3 {/1+x3 +x2

1+ x* _ 1+ x* 4

_ts s
x4 X4 =

dx
412 (2087). J—=
1 [y, .4
X Vltx xt = ! , dx=—%x5tdt

t? -1

___J' Crdr 1 tdt __lJ‘ tdt
“ 1+x 1+x 5 5
A (-1

5 3
:—lj(zz—1)2dz:—lj(t4—2t2+1)dt e e
2 2 2|5 3

S5 3
C ety n et )1 e
0\ x* 3V« 2\ &




3.2. HekoTopble HppanuoHajibHbIe QYHKIH

1—x2 =2t s ]

413 (2088). J.\/x(l x2) dx= 21|

dx = —ix t2dt
2

2
Z_EJ.?; x31_§ x3t2dt=—i df 3!&
2 A 2 & +1)2

u=t, du=dt,
3 t 1 dt
L),
3 +1) 3J 7 +1

=| oo dr o1 =3
&’ +1)%’ 3% +1)

1 _ 4 BixC
=D +t+1) =1 24141

1= A +t+1)+ (¢ =1)(Bt +C).

t=0:  A+C=l,
t=-1: 34=1, = A=
t=1: A+2B+2C=1

t 1 dt 1 t-2 t
=— __j L A L1+
2w +n 2 v 32" )Tl 2

L lol2
3 3 3

(2t — )
J. dt = ——1n|t+1|+—ln‘t —t+l‘
i t* —t+1 2 +1) 2

1 2t -1

——=arctg——+C=
NN
t 1 e+ 1 21

arctg +C.
T20+) 6 211 2 V3
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4/ _ _(+_1\4
414 (2089). J31+‘{/§ dxz[”*/;_t’ ¥=(=1 ’]:4J{/Z(¢_1)3dt:

dx=4(t 1) dt

:4J (#0337 1343 _ 3 gy =4 3 9 03 975 _
13 10 7

3 13 10
e

3.3. Tpuronomerpuuyeckne GpyHKIHHU

Ipu peleHus MPUMEPOB 3TOTO Paszieiia HCIOIb3yeM TPUTOHOMETPH-
YEeCKHE IIOJCTAHOBKH BUJIOB:

x . 2t 1-¢* 2dt
) tg—=t = sinx=—-—-, cosx= 5 dx= 5

2 1+t 1+t 1+t

. 1 1 dt
2) igx=¢ = sinx=—-—>, cosx=—-—, dx = X
1+1¢ 1+t 1+t

415 (2090). j sin® x-cos? x dx = j cos? x(1—cos? x) sin x dx =

COS3 X COS5 X
+

=—j(coszx—cos4x)d(cosx):_ 3 : i C.
_apnd
416 (2091), _[sm % go=—[ Um0 D d(cosn)
cos” x cos? x
Z—J.(cos_“x—cos_zx)dcos)c: —- 1 +C.
cos” x COsx

2 .2
+ d
417 (2092). J . =J°°S cAkL xdx:j _&
cosx-sin” x cosx-sin’ x sinx-cosx
+J.d(81?x): d.(2x)+ sin_3xd(sinx):ln|tgx|— 12 +C.
sin” x sin2x 2sin” x

146



3.3. Tpuronomerpuyeckue pyHKIIMH

418 (2093). J'Sln Y dx j(l cos x) dx f —2_[dx+
COS X COS X COS X

+Jcoszx dx:tgx—2x+§J(1+cost)dx:tgx—2x+%x+

+lsin2x+C:tgx—§x+lsin2x+C.
4 2 4

(sin2 X +cos’ )c)2

3

3 —J — dx=
sin® x-cos’ x sin” x-cos” x

419 (2094). J

.4 2 4

=J‘sm x+2c?ssx sn; X +cos X gee_ d(co3sx)+2 d.(2x)+

sin” xcos” x cos” x sin 2x

d(si 1

+I (.Sl?x)= ——+21Inltg x| - +C.
sin"x  2cos” x 2sin? x

420 (2095). J‘ - (sm :c+cos x) d J‘
sin® x-cos* x sin” x-cos” x sin* x

dx dx
+2J. ) 2 +J. 4 =1,
sin“ x-cos” x cos” x

.2 2
J‘ dz‘c :J‘sm x+4cos xdx:J‘ .d)zc —J.ctgzxd(ctgx)=

sin” x sin” x sin” x

ctg3 X

=—ctgx—

J' dx J‘sin2x+coszx

: dxzj.tgzxd(tgx)+J. d’; =

Cos X Cos Xx Cos™ x
3
t
=% +tgx,
3
dx sin? x +cos? x
2jﬁ=2j.ﬁdx=2tgx—2ctgx,
COoS™ x-sm— x CoS™ x-sIn— x

I=3tgx—3ctgx+%tg3x—%ctg3x+C.
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2

COS X =

Mo’xHO UCTIOIB30BATH MMOICTAHOBKY tg X =1: sin x =

1442 1442
dx =1d—tz, TaKKE MOJIYIUM,
+t
I:3tgx—3ctgx+§tg3x—%ctg3x+C.
sin x dx d(l1—cosx 1
421 (2096). j — 5 :j (_ 2): _1+C.
(1-cosx) (1-cosx) cosx
cosx dx I—cosx)—1 dx
422 (2097).-[ o ( . )~ dx:_J'l_ N
(1—cosx) (1—=cosx) cosx
dal*
+J‘L__lj dx +lj dx __J‘ 2 4
(1—cosx)2 2 sin? * 4 sin® sin® >
2 2
X X
1 sin2 ¥ +cos? ¥ d(2) . d(z)
o j #dx=—j i j +
4 sin? % sin2 > 2 sin®

X
2 sin? 2

2
2 X dl * l
ctg” —
+l 2 d( ):—lj 2 +lj ctgzid(ctgi}
X 2 sin2 X 2 2 2
2 2

423 (2098). '[ cos® x dx = J' (cos? x)* dx = %J' (1+cos2x) dx =

=%j (1+3cos2x+3cos2 2x + cos’ 2x)dx =%j (1+3cos2x+
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. 1
+%(1+cos4x)+(1—s1n22x)0052x]dx=§(j(%+3cos2x+
+3 cosdx dx+lf(1—sin22x)d(sinzx) =3 v+ gin2x+

2 2 16 16
+isin4x+isin2x—isin32x+C:ix+isin2x+

64 16 48 16 16

3 . 1 . 1 . .2 2
+—sin2x-cos2x+—sin2x——sin2x-4sin” x-cos” x =

32 16 48

=ix+isin2x 1—5+§c052x+cos4x +C.
12 8 4

16
4 » l-sin?x 2
424 (2099). | ctg” xdx=| ctg x———dx=—| ctg” xd(ctgx)—
sin” x
.2 3
—jls#dx=—0tg x+ctgx+x+C.
sin” x

5
425 (2100). J.tgsxdx=[tgx=t, dx = tdt2]=jt—‘ig=j(r3—t)dz+
141 141

P

+J Lt =t——t—+lln(l+t2)+C=
142 4 2 2

_tg4x_tg2x

4 2

426(2101)._[ d :[tgx:t, dx = dt2]=f g
tg” x 7 (1+17)

+%ln(1+tg2x)+C.

1 4
A+ & 7 S P 8 Pt 1+
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l=A+ At> + Bt + Bt + Ct> +Ct* + D + Dt° + Kt* + Kt® +

+ N +NE+ P+ P8+ 017 + 08 + Me® + LS.

[IpupaBurBas k03)HUIHEHTH! IPH OAMHAKOBBIX CTETEHSX ¢, OIy4YUM
A=L=K=1,P=C=-1,D=B=Q=N=M=0.

R B

+—+x+C
7tg X Stg x 3tg x tgx

dt
J. 5 =arctgt =arctg(tgx) =x |.
1+¢

427 (2102). J

SlIl X

X . 2t 2dt
=|tg—=t¢, sinx = 5 dx =
2 1+¢ 1+¢2

J‘(l“) dx _%j”zt—” :_J.( += +t)dt=

2 2
_L —L+21n|t|+— +C——L+lln|t|+t—+C=llntg£—
4 20 82 2 8 2 |72
1 cos?™  sin? Y 1 X
—— 2 _ 2 =—Injtg—{—
8 sin? Y cos? X 2 2
2 2
a2 2 .2
_ 1] (cos” x —sin” x)(cos” x +sin” x) :llntgf c?s;c L C.
8 sin2g~coszg 2 2] 2sin”x

cos* x +sin’ x sin? 2x
428 (2103). J dx:J cos 2x__.|.

cos? x —sin’ x cos 2x
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2
_ dx 1 1-cos”2x dx:l dx 1 cos 2x dx =
cos2x 2 cos 2x cos2x
Lt do 1 d!+2xl
=— (2x) _ cos2xd(2x)=— J ——s1n2x+C—
4) cos2x 4
+2x
1 th+tgx
T 1 . 4
=—Injtgl —+x ||[-—cosx-sinx+C=—In—W—
4 4 2 l—ta ™
—tg—-tgx
4
—lcosx~sinx+C=llnw—lcosx-sinx+C.
2 1-tgx
429 (2104). J' dx —J' A _
(sin x + cos x)* 1+sin2x
“|tgx=1, dr= dt2,sin2x= 2521nx-coszx _ 2tg;c _ 21‘2 _
1+1¢ sin“x+cos“x l+tg"x 1+¢
1+ 1+ 1 1
( 2t di Z:J.d( t2)= +C=- +C.
A+t7)A+1) (1+1) 1+¢ 1+tgx
430 (2105). J' =J' d -
sin x + cos x

. I
smx+tgz-cosx

\/5 dx \/5 dx

. T . T
2 SINX-COS— +SIn—-COSX 2 sin| X+E
4774 4

of T
g82

V2

=—1In +C.
2
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431 (2106). J dx dx :[Zztgq,]z
acosx+bsmx b cosx+smx b

__J‘ cos@ dx cos(pJ‘
bJ sin@-cosx+sinx-cos@ sm(x+(p)

_COS(plntg(f_i_gJ_i_C— (p—arctgﬁ' COS(P_;_
b 2 2 b m
x+arctgg
_ b :l_ ! In|tg blic.
Ja? 67 | Aa®+1?

B J‘ dx
tgx-cos2x tg(cos? x —sin” x)

432 (2107), j

dt
1+ _ dt _
2 2 -
c0s2x:;2, sin® x = ! 3 (1+1%)¢ bo_!
1+1¢ 1+1 1+ 1442

tgx=t, dt=

J~ i
tA—t)(1+1)
1 A B C
+

tA-01+1) ¢ 11—t 1+¢

1= A(1—*)+ Bt(1+ 1)+ Ct(1-1).

1=0: A=1,
t=1: 2B=1, { = A=1, B=
t=-1: -2C=1

Lol
2 2
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|Ct| |ctg X - COS x|

BRI
t— t+1

|C sin x|

=lp——
A/COS 2x

\/cos 2x

2
433 (2108). J. _COS x dx = [cos 3x=cos® x—3sin’ x-cos x]z
sin x - cos3x
cos? x dx cos xdx

cos® x-sinx —3sin> x- cos x

J J

sin x(cos2 x—3sin? X)

|

dt
1+¢2°

tgx=t, dx=
dt

1(1-3t%) )

. t
sinx = ——,
1+¢2

COSX =
1+¢

1 A B C

) P AN T
1= A1 =32)+ Be(l+ 31 )+ Coll = /3¢).

t=0: A=1,
t=L: lziB, :>A=1,B=£, =—£.
J3 3 2 2
1 2
=——: 1l=—7F7=C
t \/g 3
V3 _ o
1= J. . \/_t 5 ) 1+\/_t 1n|t|—1n 1-3/2 +InC =
|Ct| |Ctgx| |Csinx|
\/1 32 1ostg?x A1-4sin’x
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dt dt
=|tgx=t, dt = 5 =J > =
1+¢ A+7)1+0)

1 _At+B C
A+2)(1+8) 1+ YR

1=(A4t+B)1+1)+ C(1+1%).

t=0: 1=B+C,

t=1: 1=24+2B+2C.\ = A:—%, B:%, czé
t=-1: 1=2C
dt 1 (dA+:*) 1 dt
:—— = | Tt | 5+
1+£° I+ 4 1+¢ 2J 1+¢
1 i:—lln(l+t2)+larctgt+lln(1+t)+C:
2J 1+¢ 4 2 2
I 1+ ] 1 1+1g o
=—|x+Ih—=|+C=—|x+In——= [+ C=
[ V1+£? J1+tg’x
=%(x+ln|sinx+cosx|)+c
42
435 (2110). J' “lteF=r, cosx=1Tt ge=29
5-3cosx | -2 1+ 1417
= 2d1 2 jl v J.ld(it)2 =%arctg2t+C:
- +4¢ +(2t
(1+ed)| 5272 (21)
1+1¢
—larct 2t X +C
Pl '
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x .2t dy= 2dt |
tgz—t, sinx = , dx= > |=

436 (2111). J'

S+4sinx 1+¢2 1+¢
2dt 2 dt 2 S5t+4
(1+l2)(5+ 2) (t+4] +(3)
1+¢ 5 5
5tg£+4
=—arctg—=—+C.
3 & 3
X 1-¢2
sin x tgizt, COSX = 7>
437 (2112), J'—dx: 1427 |
2+cosx ) 2t 2dt
sinx = > dt = 5
1+¢ 1+1¢
2t
- 2 2 _
::I 1+¢2. 2d2 =4I 2t tzl del
1—-¢t~ 1+t @ +3)@ +D
2+ 5
1+¢

£*—t+1 _ At+B  Ct+D
2 2 ) t i
@ +3)"+1) °+3 7 +1

2 —t+1= A + Bt* + At + B+ Ct> + Dt* +3Ct +3D.

2| 4+C=0,

2 _

cBrD=L L st c=-L p=o
t | A+3C=-1, 2 2

{* |3D+B=1

ljt+2 Itdt Itmw .[ dt
1=4]— 5 - = + -
2J 243 2 +1 43 ﬁ+ggf
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\/5 \/E P +1

+

4 arctg— ! +C=In 1+# +iarctg Ltg£ +C=
MERE et | B
2

4 1 X
=1n| 1+ 2cos? > +—=1arctg| —tg— |+ C=
( 2) NG (JE 2
4 1 by
=In(2+cosx)+—arctg| ——tg— |+ C.
5 (ﬁ >

2
438 (2113). jﬂﬂiﬁﬁ [gxznsm2x= RS ]:
X

1+22 1+22

_J‘ tdt 3
1+:2)*(1-1)
1* _ A4 Bi+C  Di+K
A+2)20=1) 1=t (1+2)? 1+

2= A+2A4t> + At* + Bt + C— Bt> —Ct+ Dt +K — Dt> — Kt —
- Dt* — K3 + DP® + K¢,
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D-K =0,
24-B-D+K=1,f = A=D=K=
' B-C+D-K =0,
O 4+C+K =0

I:lji—l (t+13dt _J‘ t+1 ——lln|1—t|—
4 (1+1%)? 1442 4

N W s

N N N N~
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_1 M_l _dr 1pd(+r) J' _
(+t3)? 2 (1+t) BEY AN TVERRY e

dt (1+%)> 12 dt 2dt
J. 22 2,2 dt:j 2 _j 2\2°
1+ 1+ 1+¢ 1+z%)
u=t, =dt,

= gy tdr tdt J'd(1+t ) 1 =
A+’ A+22)?  20+4%)

dt t 1
—— =arctg’— J. +—arctgt
_J.(1+t2)2 ( 20+ 2J 1442 ] 21+7%) 2 ]

1 1 t 1 1 1
:——1n|1—t| ——arctgt+— 1n(l+t )+—arctgt+
4 4(1+t ) 4(1+t ) 4 8 4
+C =——1n|1—z| 3 +—ln(l+t2)+C=—11n|1—tgx|+
4(1+ ) 8 4
1-tgx L1 1n(1+tg ¥)+C = cosx(cosx —sinx)
41+tg’x) 8 4
I-tgx —si
- | g | C:cosx(cosx Slnx)—lln|cosx—sinx|+C.
\/1+tg b 4 4
439 (2114). J'L= tox=t, dr=—"_ ctgx=1|=
4+tgx+4ctgx 141 t

:J' tdt _
A+2)(* + 4t +4)

t —AHB+ C +D
A+2)> +dt+4) 142 (+2)7 1+2]

t=A + B> + 441> +ABt +4At+4B+C+Ct> + Dt + Dt +

+2D+2D¢>.
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3
" | A+D=0
2| B+44 c 2D=0 Brad+C.
fo|oradrerib=h, AB+34=1, =
tO 4B+44+ D=1, AB+C—24=0
t" |4B+C+2D=0
5B+2C =0, 3 4 5 3
3B-4B=0, = d=—, B=—z, C==C, D=-—2.
4B+34=1
=LJ'3t+4 "j J' 3 aaiye
250 1442 (t+2)° “25) 142 50
+iarctgt+ ——1 |t+2|+C—
25 52+1) 25
:—iln|cosx|+ix #——ln|tgx+2|+c
25 257 S(tgx+2) 25
2
440(2115)] dx —I dx :J' cos” xdx _=
(sinx+2 sec) (sinx-cosx+2)

2
(sinx+2)
COS X
(2cos2 x—l)l+ !

=J. . 2 gdle ('20052x—1)dx2+
(sinx-cosx+2) 2J (sinx-cosx+2)

J‘ J‘ cos? x—sin” x
2 (sinx- cosx+2) 2 (sinx-cos x +2)*
_J‘ __J‘ d(sinx- cosx+2)
2 (sinx~cosx+2)2 2 (sinx-cosx+2)*
1 dx __ 1 N J‘L:
2J (sinx-cosx+2)?  2(sinx-cosx+2) (sin2x + 4)*

dx +

1 J‘ dx
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dx Acos2x dx
ITyctp == +B| ——.
(sin2x+4)> sin2x+4 sin 2x + 4
Juddepenuupyem ode yacTu:
1 _A—2sin2x(sin2x+4)—2cosz 20, B
(sin2x + 4)? (sin2x +4)? sin2x+4’
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—24+4B=1 300 15
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(sm2x+4) 15(sm2x+4) 15J sin2x+4

tgtr=t, x=arctgt,

cos 2x
“lax=—2 sin2v= " 15(sin2x+4)
1+7% 1417
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1
dlt+-—
_ cos2x +£ J‘ ( 4) _ cos2x N
15(sin2x+4) 15 1Y (V15 2 15(sin2x+4)
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lpyeoui cnocob:

4cos’ xdx 2+2c0s2x 2co0s 2x dx
1= dx=| —— 4+

(sin2x+4)%  J (sin2x+4)2 (sin2x +4)2

dx 1 dx
+ 2J. ; 5 =—— + 2J. - 7
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2JL2: el :J'L:
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:_IWZ_I t\/l(m4j
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15 4 i
J15 £__ —sinz, 1 sinz+4
i T _j 15coszi15 dz:
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_sin® 2x+8sin2x+16—16sin” 2x —8sin2x—1 _
(sin2x +4)2

_15(1—sin22x)_ 15c0s” 2x COSZ_\/Ecost _
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154/15 sin2x+4 154/15 sin2x+4
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15(4+sin2x) 15415 4 +sin2x
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_,[ d _,[ dt _LJ- d W2t
<1+t2>(1+ fz] 12 V2 i
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s ctg” x

5 tgsx
2
2 t
tgx=t¢, sin"x= 7>
451 (2126).J. I+ =
Vsin® x-cos’ x| oq2 = L dx= dt
1+t2 1+1¢°

:,[ F ; =Jt‘3/4dt=4‘{ft+C=44\/tgx+C-
2 4 -
(1+1 )A{/(1+t2)4

452 (2127). J

sin® x = dx

i P 1? _dt
V1—sin® x 1+ 1+¢°
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

I(1+z )\/1— & Jh*zt J\/l

(1+t)

1
=—In|v2
J2

\ 2xl+C.

1
=—In|v2
J2

J1+ V1-
453 (2128). I 1+ cosec x dx:_[ sinx _[ sin®x__
smx 1/5111)(:1[ _Slnx

:2-.. cos xdx =2J. d( smx) =2 arcsin+/sinx + C
2\/sinx\/1—sinx

1—(Vsinx

(cos2 x—sin’ x— 3)dx

cos x\/4 ctg X

454 (2129). [ _(c0s2x—3)dx

cos* x\/4 - ctg2 X

tgx=t, x=arctgt, dx= ,
y ¢ 1+¢ __2.[ (1+20%)edt
1 . 2 [ 4.2
coszx:—z, 51n2x: ! 3 47 —1
| 1+¢ 1+1¢
1 1 i
‘= 1 ’ \ sin z
_ 2cosz |_ 2j 2cos z 2COSZ 2cos? Z =
sinzdz
dt = > -1
2COS z \/COSZZ
J‘2c0s z+1 J‘3cos z+sin’z
= —— 7 = —— dzz
cos’ z cos’ z

2 1 tg’ z
=—— 3J. J.tg zd(tgz) |=——|3tgz + +C=1,
cos’ z 4 3
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3.3. Tpuronomerpuyeckue pyHKIIMH

sinz _
tgz= 412 —
cosz l ;

2

V(@42 =1)3 2 _
—%3VM?4+—L—;—l-+C=C—%VM2—{3+“31]:
=C—%\I4—ctg2x -tgx(§+§tg2x]:
= C—%tgx\/4—ctg2x(2+tg2 X).
COS——t SlIlg:\l 2

2 d 2dt =
sin \/; x =2arccost, dx=

[t—z dt—2zdz] .’.%:I.
—-z")z

455 (2130). I

__QJW

1 A B Cz+D L N
2.2 + + 2 T2t
(1-2)A+2)QA+z7)z" 1=z 1+z 1+4z° z° =z
1=A2° + Az* + A2 + 42> - B2’ + Bz* - B2 + B> + C2° +

+Dz?—C2° -Dz* + L—Lz* + Nz— N2°.

S| 4-B-—C-N=0,
*1 A+B-D-L=0,
A-B+C=0, N=0,L=1,4=
A+B+D=0, |
N =0, B=,C=0,D=——.

Ol L=1

W

—_

N N N N N N
)
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

]:_41 dz +l = _1[_d +J.dz 1n|1 z| 1n|1+z|+
4)1-z 4 1+z 2J 1422 z

1+1/cos—
+2arctg1/cos——ln

+ 2arctg z+4+C—
1/cos— 1/cos—

tgx=t, x=arctgt¢,
%6@BUIJ@xﬁ= dt = ﬁf:
dx=1+t2 1+1

_ \/;:z, z? =t, _2J' Z2dz B 1+z4=(z2+1)2—2zz= _7
2zdz=dt 1+z* =(zz+z\/5+1Xz2—z\/5+l) '

z? _ Az+B N Cz+D
SRy ) R e TR

2% = AZ> + BZ? —A\/EZ2 —B\/EZ+AZ+B+CZB +Dz%+

+CN222 + D22+ Cz+ D,
2 | A+C=0,
22 | B-AV2+D+C2 =], Yoo L
1 = -G ="
2 |=BJ2+4+DV2+C=0, 242
2% | B+D=0 D=B=0.
J' zdz J‘ zdz
TR aa 241
o)l -2 o2 2
=— 22 dZ+LJ.—2 dz =
\/5 22+ 242 +1 \/5 22 —za2+1
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3.3. Tpuronomerpuyeckue pyHKIIMH

—ﬁln‘zz + z\/§+1‘ +%J.

z
1 2 IJ'
+——=In|z" —z4/2 + 1|+ — =
< 22 22 +] 5

1

|z —zx/_+1|

2\/5 ‘z +z 2+1‘

2222 +1

n
22424241

zz—z\/zﬁ—l

224242 +1

22+\/§+2z—\/§
V2 V2

+ L arctg

V2

4272
2

V22

1
+—=arctg ——

\/5 1-z2

+C=

—lln
22

tgx—,/2tgx+1|+ 1
V2

tg x+\/2tgx+1‘

(smx+c0s X)—+/2cCOS X+ s1nx|

1
_2J5

1
+—=arctg

NG

(sin x + cos x)+\/2005x sin x‘

A/2sin x-cos x
-~ +C

COS x —sin x

+C=
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

Bocnonbeszyemcs popmynoit

\2sinx-cosx

. a . —si
arctg a = arcsin ———— =arcsin COSX —SIn X =
1+ a2 \/1+ 2sinx-cosx
cos? x —2sinx- cosx +sin? x

=arcsin+/sin2x,

TOTZIA

1 | ((sin X+ cos x)—+/sin2x )2 |

1= In|— 5 > - : +
2\/5 ‘sm X+ cos x+2cosx~smx—2005x-smx‘

1 1
+—arcsin+/sin2x +C=—
V2 2
+ L arcsin+/sin 2x =
V2

1 . . .
=— (ln‘sm X+ cosx —4/sin 2x‘ + arcsin (sin x — cos x))+ C.

NG

ln‘sinx +cosx —/sin 2x‘ +

Ilpumeuanue.
e ' 2c0s2x cos? x—sin® x
arcsin+/sin2x | = . . =— - =
24/sin2x+/1-sin2x  +/sin2x (cosx —sin x)
_ cosx+sinx

\/sin2x ’

L COS X +sinx
(arcsin (sin x —cos x))’ = =

\/l—sin2 X+ 2sinx-cosx—cos’ x

_ COSX+sinx

\/sin2x
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3.4. Tunep6oauyeckue GyHKIMU

3.4. 'mnep6oanyeckue GyHKIHH

457 (2132).

458 (2133).

459 (2134).

460 (2135).

x+ —X )C_ —X
chx=%"¢ ,shx=e ¢ ,
2
shx chx
chzx—shzle, thx=——, cthx=—-,
chx shx

sh2x=2shxchx, sh®?x=ch2t—1, ch’¢=ch2¢+1.

chxdx=J.e re dx=%(ex—e_x)+C=shx+C.
chxdx=J.e —¢ dx=%(ex+e_x)+C=chx+C.

, ’ 2. 2
d;c —thx+C, (thy) = shx :ch xzsh X _ 12 ‘
ch” x chx ch” x ch”x

X

X
e edx
=J. =J.dx:x+C.
chx+shx e“+e* N et —e”

2 2

461 (2136). J.(chz ax+sh? ax)dx =%J' (ch2ax+)dx +

+1J. (Ch2ax—1)dx=Lsh2ax+lx+ich2ax—lx=
2 4a 2 2

4a

=Lch2ax+C.

2a

462 (2137). jshzxdx=%j(ch2x—1)dx=ish2x—%x=

_shx-chx-x
2

+C.
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

2 2
463 (2138). jthzxdx=jSh2xdx=jCh X1 J.dx I -

ch”x ch? x ch? x
=x—thx+C.
2 2
464 (2139). _[cth%dx:j"hzxdx:jl”? xdx:_[ & +J.dx:
sh” x sh” x sh” x
=x—cthx+C.

465 (2140). J.shz’ xdx = j sh? x-shxdx = _[ (ch? x—1)d(chx)=

ch3 x

=—chx+ +C.

466 (2141). J.ch3xdx=J.ch2 x-chxdxzj.(l+sh2x)d(shx) =

sh® x

=sh x+ +C.

sh? x
he x

2. 2, 2
=J.th2x0h X 1dx=J.th2xdx—jth dx jCh x=1,

ch? x ch? x ch? x

dx =

467 (2142), jth“xdx J.thzxthzxdx jthz

th? x

—Ithzxd(thx):x—thx— el

3 5
sh x+sh x+C.

468 (2143). J.shzx-ch3xdx= _[ sh* x(1+sh® x)d(shx) =

ch* x-chx dx—_[ (1+sh? x)*d(shx) _

469 (2144). jctthdx=-[
( ) sh> x sh” x
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3.4. Tunep6oauyeckue GyHKIMU

2 4
=J‘ 1+2sh ;c+sh X d(shx)=J. d(s?x)+2j‘ d(s?x) d(shx) _
sh” x h sh” x shx

=- ! - ! +ln|shx|+C.

4sh*x sh’x

470 (2145). J' dr  _ j d(thyx)

= =In|thx|+C.
shx- chx J‘thx-chzx thx ;

471 (2146). J' a =J' v :_J' X :J' _
shx 2sh X ch® 2Y ¥ ch2®
2 M 2

th*
2
=Inlth Y]+ C.
2
h” sh2*
472(2147)J. J' dx 2 4 J‘
(1+chx) h4x 4 h4x 4 hzx
2 2
—ljth2xd(thx)=lthf—lth31+c,
4 2 2 6 2
thx_Z ex_e_x—ezx_l—z
T x —x  2x -
473(2148).J',/thxdx= e ret il _
1. |1+z dz 14z
x=—In , dx= , X =
2 I-z 1-z? -z
2
;/_dz b=, dz=2tat)= 2_[ tdr
z
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii
A B Ct+D
+ +
1—¢* 1=t 141 144

tZ

A-B-C=0,
AvB-D=l,__p_L c—o p=-L.
A-B+C=0, 4 4
A+B+D=0
=2 _J. _J IJ. :lln|1_t|—arctgt+C:
1+1 1+22 ) 2 |1+¢
1++/thx
‘ -—arctg\/thx+C.
‘1 thx
o u=x, du = dx,
474 (2149). J. =| gy= d;c  v=thx :xthx—Jthxdxz
X
=xthx—In|chx|+C.
225y ¥ =t dx=?,
475(2150)J' . o L
hyo& — sh2x= -2+e t-1
2 4 4¢
2
ZSI tﬁ4=L
(r=1)
t* A B C D

= + + + ,
¢-n* -t -1 @-1)* t-1
> =A+Bt-D)+C@t-1)*+D(-1)°.
t=0: 0=4A-B+C-D,
t=1: 1=A4,

t=-1: 1=4-2B+4C-8D,
t=2: 4=4+B+C+D

= A=C=1, B=2, D=0.
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3.5. PaumoHaIbHbIe (PYHKIMH OT X M ax? +bx+c

128[j<¢f;4+2j(tf;3+I<ff;2J:

2
8( Lo, 1]+C0:_§.M+C0:

+ +
3e-1° (=17 (-D 3 (-1)°
4x A 2x 4x 4 .2x
=_§.M+Coz_§. 3¢ —3e™ +1 1, =
3 (-1’ 3 (oo Y
8e3x
2

3
3{ex_e—x]
2

eSx _ 8 e3x _c e3x
PV 0+§_ 3. T Ak3 .
3sh” x 3sh” x 3sh” x
C

3.5. PannoHajibHble (PYHKIIUHM OT X U Vax? +bx+c

[ToacranoBku Diinepa:

1. Ecmit a > 070 v gx? + bx+c¢ =+Jax+1;
2. Eciit ¢ > 0 To ﬂax2+bx+c:xti\/z;

3. Ecnu o u B — meiicTBUTENBHBIE KOPHU TpexuieHa ax® + bx + ¢, 10

Vax? +bx+c =(x—-o)t.

=—, dx=-—

dx _[xl g]__J- z2dz
xVx? +x+1 z z? 22Vl +z 422

476 (2151). I
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

z+%+V1+z+z24JnC3=hu1—

dz

_j 2 :
{e3(5)

\/x2+x+1
x

=—In

Cx

1 1
—+—+
X

~In (C=2C)).

_
‘_m2+x+sz+x+l

dx
477 (2152). j—zl.
xVx? +4x—4

Hcmonn3yeM MmoacTaHoBKY Ditiiepa:

Vxl+dx—d=—x+1, x> +4x—4=x>-2xt+1%, x(4+20)=1% +4,

2 2 _
x:t +4, dxz#dt
4+ 21 2(t+2)
1_-[ (> +4t—4)(t+2)* 4dt _ZJ‘ dt
2 +2)2 (2 +4) (2 +4t—4) 2 +4

VXl +4x—4+x

=arct +C.
8 2

lpyeou cnoco6:

t
=arctg—+C =
g2

_ 2
d—j, x2+4x—4:%+i—4=w:
z z z z

1
xX=—, dx=-
z

(\/5)2—(22—1)2‘

z

I=—J. 22dz :_lJ‘ d(2z+1) _
e (I RC R IS N (0
-x

+C.

1 1
= E arccos ——— + C = — arccos

V2 2 V2x
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3.5. PauoHaIbHbIE (PYHKIMH OT X M ax? +bx+c

dx
478 (2153). J.—= =
xVx?+2x-1 x2+2x—1=(\/§) —(z+1)?
2

z

.oz+1 .ox—1
=arcsin——+ C =arcsin——=+C

V2 w2

:J‘ dz
\/(\/5)2—(2+1)2
dx B
479 (2154). Ixm_

24 x—x2=—(x+1)(x-1).
[IpuMeHnM TpeThIo OJCTaHOBKY Jilnepa:

J=(+D(x=2) =(x+1)t, —(x+D(x=2)=(x+1)*¢2,

_2- 1 — 6t

—x+2=(x+ ) x= b ="
IR (2 +1)?
2 2
I=—6J. tz(t - dt2 =—2J dt2: |\/_+t| +Cy=Cop—
(> +1)(2—1%) 21 |\/_ f

\/— V2+x—x" x*

1 1 1 W2+ +V2+x—x?
——In =Cy——=In .
V2 \/E_\/2+x—x2 V2 x/E(x+1)—\/2+x—x2

x+1

VMHOXHM 9HCIIATENb U 3HAMEHATEIb Z[p06I/I Ha YUCJINTCIIb, TOTJa

|2(x +2x+ D)+ 202+ V2 +x—x% +2+x—x |

=G _fl | 3x(x+1) N
|2\/_(x+1)\/2+x x2 i +5x+4|
\/E ‘ 3x(x+1) 3x(x+1)‘
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

1 2V2V2+x-x2+4 1
=Cy——In +-|=
2 3x 3
1, 2vV2[V2+x—x2+42 1
=Cy——F—=In +
\/5 3 X 2\/5
1 |\/2+x—x2+\5 1| 2\/_
=C-—=In + C=Cy+In—
V2 ‘ x 2&‘ 3
480 (2155), _[ “2’“”
2
2x+x% =—x+1, x:t—, dx:m.
2(1+1) 2(1+1)
(2+1)*dt

2+l

4+4t+t> 4 B C
2, a2ttt
to(t+1) 7t 1

A+4¢+1* = A+ Bt + Bt* + At + Ct?,

B+C=1,
B+A=4, = A=4, B=0, C=1.
A=4

I:4jd—;+ i:—i+ln|t+1|+C:
t t

t+1
S S W N YN ) e

\/2x+x2 +x
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3.5. PauoHaIbHbIE (PYHKIMH OT X M ax? +bx+c

481 (2156). J' dx =1.

(r=TWx2 +x+1

\/x2 +x+l=-x+1¢, x2+x+1:x2+2xt+t2,

|

x(1+20)=¢> -1, x=

1+2¢°
_ 2
oo 20420 2(12 D o2 +t+21) i
(1+21)? (1+2¢)
s —1_1_t —2t-2
1+2¢ 1+2t
‘j 2% + 1+ D)(1+20)*dt —2J i
A+20)% (12 =2t =2) (1> +1 +1) (t-1)%-3
dt 1 |W3+2-1
=2l—— = I~ |+C=
(\/g)z—(t—l)z NERRNER RS
—C— |\/§+\/x +x+1+x— 1|
‘\/_ \/x +x+1—x+1‘
482 (2157). _[ dx =1
(2)6—3)\/436—362
2 —
2x— 3—1 2dx=— dl,t: ! 4x—x2 M
t t? 2x-3 4¢?

o B e | /7
t21 15t +2t \/_
o[, 2 1
t+—+, |t +—t——
15 15 15

:—lln +

1 J- dt
) J(~¢T—(ﬂ :
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

Lo, 1 VI6x—4x?|
2x=3 15 J152x-3)

1 1 2460x—15x2

1
JI5 [2x=3 15 15(2x-3)

2x+12+2\/60x—15x2|

1
+Cy =
s 152x - 3) ‘ 0

1 1|x+6+\/60x 15x| C=C 1 2
J15 ‘ 2x-3 ‘ ( 0" \/EHEJ

483 (2158)._[ x2—2x—1dx—|:x 1= Z] J.\/(x D2 - (2] dx=
:J\/22—2=|: z=V2eht, ]:2JVch2t—l-shtdt:2jsh2tdt:

+ CO Z—Lln

Ji5

0=

dz =~[2shtdt

:2%"‘(ch2t—1)dt=%sh2t—t+CO=sht~cht—t+C0=
[ 1.2 22
=+vch“t—1-cht—t+Cy=4|— ~T—arch\/_+C0:

1 1
z2-2.z—1In Z+\/Z -2 |-ln—+C,=
2 ( ] 22

- L1l 2 Jre

1
(C+CO —lnﬁ).
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3.5. PaioHanbHbIe (PYHKIUHE OT X M ax* +bx+c

Ilpumeuanue.

t —t
z e +e z z
Cht:— - —=— €2t—2—€t+120,

J2° 2 J2° V2
1 z
t=In z+\/22—2)+ln—=arch—.
( V2 V2

484 (2159), J' 3x2 —3x+1dr=1.

2
ERCINE PP (e UV ) NN PR () IOV W
4 2) 47 2

4
2
dx=dt, \N3x* =3x+1= 3()6_%) +%: f3t2+%.

312+l 2
I:J.1/3z2+%dt:j—4 dt:SI dt +%J. a___

32+ L \/3t2+1 \/3z2+1

VT 4 4

[:u’ dt:du,
d|3e* +—
“lav= Ldi , v—éj =% 3t2+% -
32 41 3241

=3 51/3t2+l—lj1/3t2+ldt +Lln\/§t+ 324+ 1
3 4 3 471 43 V" 4
2 1 2, 1 2, 1
HTaK,J 3t +—dt=t,|3t +——j 3t +—dt+
4 4 4
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

+—1n\/§t+1/3t2+l = J‘1/3t2+ldt=£1/3t2+l+
43 4 47 2 4
1
+—1n\/§t+1/3t2+—+C.
83 4
1 1
I=—| x—= N3x? —3x+1+—1n
2 2

485 (2160). Imdxzjmdx:[x+2:z,:|:

dx=dz

:J\/(\/g)z —szz:|: z=Ssint, ]:SJ cos® rdt =

V3x? =3x+1 +—(2x 1)

+C.

dz = \/gcostdt

= éJ-(l +cos2t)dt =§t+§sin 2t+C =§arcsini+
2 2 4 2 5

+ isin arcsini - COoS arcsini +C= é arcsin E +
2 5 N A R

5 x+2 (x+2) 5 x+2 x+2
1- +(C =—arcsin ——+
Ty J5 2 J5

=l x+2 \/1—4x—x2 +5arcsinx+2 +C.
2 5

1-4x—x>+C=

486 (2161). _[

dx
x—Vx?—x+1
VXl —x+l=x+1, x= ! +1, dx:Mdt

26 +1 (2t +1)?

J— 2_ —
1:_[ 2t 2t2 2,
2t +1)%¢
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3.5. PauoHaIbHbIE (PYHKIMH OT X M ax? +bx+c

202 42642 A B C
2, 2t T
Qe+t (2t+1D)” (2+1) ¢t

202 +2t42=At + Bt + 1)+ C(2t +1)%.

1=0:  2=C,
g=-L. 3__4 — A=-3, B=-3, C=2.
20 2 3
t=1:  6=A+3B+9C
1:—3j L Y g +2jdt S o]+
@+ 2+l )T T2 2
3 3 2
+2Inf|+C= —=In2vVx® —x+1-2x+1+

2(2 ¥ —x+1— 2x+1)

\/x —x+1 —1‘+C.

dx :[x:tgz, 1+x2 = 12 , dx= d22 ]:

487 (2162). J
xz(H /1+x2) cos’ z cos” z

_ cos’ zdz _J’ coszdz _J‘ d(sinz)
sin2 Z(thJr 1 ) sin? z(sinz+1) J sin? z(sinz+1)
cosz

+2In

e da
_[slnz—t]—jtz(t+1)—1,

21 i;+£+L=>A C=1, B=-1.
t“(t+1l) ¢t t t+1

t+1 \/1+x2 x\/1+x2
+In +C
X X

I=—+Ih—+C=-
t t
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

dx x+1l=z dz
488 (2163). j =[ ’]:j—z
14++vx2 +2x42 Ldx=dz 1+vz2 +1

| z=sht, dz=chudl, _J‘ chtdt _J‘ (1+Cht)_1dl‘—
1+z2=1+sh’t=ch’t 1+ cht 1+cht

o

1+cht= chzi—sh21 + ch2£+sh2£ :2ch2£.
2 2 2 2 2

%/—/
cht

1
[ dtt
ch? —

2
2
t —t
sht =z, ¢ 2e =z, e —2ze! -1=0, ¢ =z +4/2? +1,

zlnz+\/zz+l‘zln

:t—th£+C,
2

x+1+x? +2x+2],

gl _cht=1_~l+sh®r—1 ya®+2x+2-1
2 sht sht x+1 .

(2
:lnx+1+\/x2+2x+2‘+1 i +2x+2.

x+1

2
489 (2164). j&=
V1-2x—x2
1—2x—x2=2—(x+1)2=2—22, x+1=z, de=dz.
_ 2
I:J‘(z 1)dz J'z 2z+1dZ:J'zdz +J‘d(Z z)
\/2 z2 \/2 z \/2—22 \/2 z2
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3.5. PanmonasibHble GyHKIMHA 0T X 1 ax® +bx +¢

dz =du,
J‘(Z z ) \/—2 dy= zdz |=

2—z

V2— z? 2-z?

=—Z\/2—22 +J.\/222 a’z+2\/2—z2 +arcsini+C=

+J‘ dz _
\/2—22

2

=[ z:\/Esint, ]:—Z\/ﬁ+2jcosztdt+2 1-22 +
dz=~/2 cos ¢ dt
+arcsin%+C=—Z\/U+J.(l+cos 21)dt+2D+
+arcsin%+C=—22\/ﬁ+t+%sin21+2 2-z% +
+arcsmﬁ+C \/ﬁ(Z z)+2arcsm\/_ \/_ 1——2+C—
\/;(2 Z)+2arcs1n\/_ \/_\/;+C—
:—\/1 2x—Xx (3 x)+2arcs1nfl+c

(22 —3x)dx 20 —3x=2(x*-2x+5)+

dx = =

1
Vx? —2x+5 +E(2x—2)—9

490 (2165). J'

_2J' —2x+5 J‘ 2x-2 dr— 9J'
\/x —2x+5 \/x —2x+5 \/x —2x+5
2
=2J.\/x2—2x+5 dx+%J.d(x F2x+5)

_9J'
\/x2—2x+5 \/x2—2x+5

=1.
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii
1
1) 2jx/x “Ox+5dv= ZJ.\/(x )2 422 dx_[x dz]
z
:2-[ zz+22dz=Z\/zz+4+lnz+\/zz+4‘=(x+1)\/x2—2x+5+
x—1+vx?=2x+5

(mepBoIi HHTETPAT OEpeTcs, HaIpUMeEp, MTOICTAHOBKOM z = 2sh £).

2_
2 Vx?=2x+5

+In

d(x-1)

dx _
Y 9J S —2x+s 9J Jx=1)+22

I=(x-1)(x* =2x+5)+4In

=-9In

X — 1+\/x —2x+5 ‘

)c—1+\/)c2—2x+5‘+\/)c2 —2x+5-
x—l+x/x2—2x+5‘+C:
x—1+\/x2—2x+5‘+C.

—9In

=—xvyx?-2x+5-5In

sy 3x2—5x=—3(3—2x—x2)+
491 (2166). J -

11
A3—2x— %2 +?(—2—2x)+20

_3J‘ 3-2x-x* EJ‘ (—2-2x)dx
2

dx
—+2OI—:
3-2x—x \/3—2x—x2 \/3—2x—x2

[ Wd@-2x-2") ,or  dv  _
- 3J‘\/22 (x+1)2dx+2j —= +20j e
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3.5. PaioHanbHbIe (PYHKIUHE OT X M ax* +bx+c

=— 32x 3-2x—x —6arcsmx+1+1—212 3—2x—x2+2Oarcsinx+1

+C= C—%(3x—22)\/3—2x—x2 +14arcsinx7+1.

+

3x3dx

Vx? +4x+5

[MpumenumM Gopmyiry j dx 0, (x)Y +7LJ‘—; rae

492 (2167). I

Y=vVax*+bx+C; P (x) — mBHOTOWIEH crenenu n; @, (X) — MHOTOWIEH

crerrenn (n — 1); A — HekoTopoe yucio. Torma

3
jﬂz(Ax2+Bx+C)\/x2+4x+5 +XJ.L.
VX% +4x+5 Vx? +4x+5

JuddepeHuupyst 3To TOXKAECTBO U MPHUBEII K 00IIEMY 3HAMEHATEIIO,
HOJTyYUM

3x® =(2A4x + B)(x* +4x+5)+ (Ax> + Bx+ C)(x +2) + A.

¥ | 3=34,

2 _

xl 0—10A+2B, N Azl, B:_S, C:20’ 7\‘:—15
x! |0=104+6B+C,

¥ [0=5B+2C+\

I=(x* +5x+20)0Vx® +4x+5 —15J' S S
Jx+2)? +1

x+2+\/x2+4x+5‘+C.

=(x? +5x+20)Vx> +4x+5-15In
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

493(2168).-“\/#“ dx = (Ax? + Bx+ C)Wx2 +2x+2 +
x“+2x+2

+XJ———EL———=
\/x2 +2x+2

Hduddepenuupyst 370 TOXKAECTBO U NPUBOIS K 001eMy 3HAMEHATEIIO,
MOTyYHM

X —x+1=(Ax+B) (x> +2x+2)+ (Ax> + Bx + C) (x + 1)+ ..

x| 1=34, | 1
x> | 0=54+28B, - 4=3 =%
x' | -1=44+3B+C, 5 5
. B=-2,1=2
x' |1=2B+C+A 2
= —x ——x+ \/x +2x+2+— J.
3 (x+D +1

x+1+4x>+2x+2

+C.

—(%xz —§x+%)\1x2 +2x+2 +§ln

494 (2169). j AR dx=(Ax? + Bx+ C)Vx* —4x -7 +

3x° —8x+5=(24x+B) (x> —4x—T7)+ (Ax* + Bx+ C) (x—=2) + \.

X 3:3147
2 -
x| -8=-144-6B+C,
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3.5. PauoHaIbHbIE (PYHKIMH OT X M ax? +bx+c

I=(x*+5x+36)Vx% —4x—7 +112J'L=
Jx=2)2-11
=(x*+5x+36)Vx* —4x—7 +112lnx—2+\/x2—4x—7‘+C.

(Ax + Bx? +Cx+D)\/x +4x+5+

495 (2170). J'

Vx? +4x+5
i
x?+4x+5

x* = (3Ax% +2Bx+ C)(x? +4x+5) + (Ax> + Bx> + Cx + D) (x +2) + A.

x* [1=44,
3 _
x” | 0=144+3B, A=t po_T o5
x> | 0=154+10B+2C,; = 6 24
x| 0=10B+6C+D, p=_1H 433
| 0=5C+2D+2 12 8
15 72,95 145)/3
I=[—-x"—— — Wx“+4x+5+
(4x 6" Ta” 12) o
+3?51nx+2+\/x2+4x+5 +C.
dx d(x+1)
496 (2171). J' =J' _
(332 +3x+ DVt +2x =3 Y (x+ D) J(x+1)* -4
=[x+1=1, dx= j di [z= 2 ,dtzzsmzdz]z
3\/t cosz cos? z
. 3 2
:J.2stCO;S;dZ:lJ.COSZZdZZlJ.1+COS Z o
800s2272 8 8 2
COSz
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

_L z+lsin22 +C=L arccosg+g 1—i +C =
16 2 16 t ot 1?

2 +\/x2+2x—3+

x+1 8(x+1)?

497 (2172). -[ ””x

Val+l o x4 1
a2 (x? +2)\/x +1 \/x +1 (x +2)Wx? +1

1
= l—arccos

de=1.

J‘\/iizlnx+ x2+1,
x°+1
J‘Lzlt:L xzzi xdx:i]:
(x> +2)Vx? +1 \/x2+1’ -1 (1-%)?
B 12 dt B 2 dt _J‘ dt
- 2 - 2
(1—t2)2x2?:t2 (1-12)2 2t
|\/_ t|_ |\/2x +2 - x|
2\/_ |\E+t| 2\/_ |\/2x +2+x|
I— ! 1 22" +2 - x|+lnx+\/x + ‘+C.
\/2x +2+x‘
x=L dre dt zl—x
(x-Ddv  _ 1+1° a+0* x|

498 (2173). J =
xz\/2x2—2x+1 /2x2—2x+ _\/1+t2
1+t
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3.5. PauoHaIbHbIE (PYHKIMH OT X M ax? +bx+c

SR 1+0)2(1+1)dt

__J' 1+1¢ _J' tdt _lJ‘d(1+t)_
A+0)*V1+12 1+¢2 29 144

:\/1+t2+(]:—“2xz_2x+1+c

X
499 (2174). j (2x +3)dx _ j (2x+2)dx
(2121 3Wx2 +2x4+4 9 (24 2x+ 3ol +2x+ 4
:]1+12:]

dx
| —
(X2 +2x+3)Vx2 +2x+4

x2+2x+3=1, Cx+x)dx=

IIZJ'L: t+1=u?, =2J' wdu | Ju—l|_
te+1 | dt=2udu @ —Du et

e |\/x +2x+4-1

|\/’+1+1| ‘\/x +2x+4 +1

Px+1=l,:|_

dx
I = =
’ J.((x+1)2+2)\/(x+1ﬁ | dx=dt

t=+/3t
[ —- [\/Eg;, _
= = | =
(P +2N2 43 |di=—
cos” z
_J' V3dz _J‘ coszdz _
cos’ Z(3tg2 Z+2)1/3tg2 743 (3sin2 z+2cos> z)
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

_ J‘ d(sin z) —Larctg SinZ—Larctg tgz
sin?z+2 2 V22 J1+tg?z
V2
1 1 arctg x+1
V2 et rarea)
1 = x+1
Tak kak arctga +arctg—=—, To —=arctg =
a 27 N2 T Hh?rox+a)

n_1 V22 +2x+4)
=—=——=arc .
2\/_ \/_ 8 x+1

P67 v 2x+a)
Ve vara-1| 1 aretg V22D ¢ oncrana T

‘\/x +2x+4+1‘ x+1 2V2

I=1In

BkitoueHa B C).

3.6. Pa3zuble GpyHKIUN

3
500 (2175). J' L"u =1
(x=1)
ITo dopmyme Teitnmopa,

f(x)= f(a)+f( )( )+%(x—1)2+%(x—1)3+...

a=1, Torma x =1+3(x—1)+3(x—1)2+(x—1)3.

(13— 43 -DE+(x=1)7 dx dx
I—J. (x—l)lz dx—J.(x 1)12+3J(x—1)11+

dx dx
3 -
' j(x—1)10+j(x—1)9

3
Hx-D" 10x-D"" 3(x-1° 8x-1%
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3.6. Pa3Hble pyHKIUH

(x+\/x—)dx 3

501(2176).J xdx :J _xX,

2 2 3
—\/x -1 x2—( xz—l)

3 2 3/2
—J.(x _1)2q(2 - )=%+&+c=

=§(x3 +4/(x? =1)° )+ C.

502 (2177). jx3\/a+xdx= [a+x=t3, dx =31%dt, t=3\/a+x]:

28

503 (2178)_'. =J' & :J eMdx__

Y +be ™ e (b+ ae®™) b+ae*™

7 4 . 7
=3J.(t3—a)t3df=3[%—%]+czs(4x 3a)y/(a+x)

mff U} +( fe?nx)z mj—a“’tg( \f J*C

X =cost, dx=-sintdt,

dx= \/1+x _ [1+cost
1-x 1—cost

xv1+x

COS —

504 (2179). -[

t t
CcOS — CcOS — ;
= —J cos t ? sintdt = —ZJ.cos t 2 sin—cosE dt =
sin — sin —
2

. 1 . 1
=—J. cos t(1+cos t)dt=—smt—5J. (1+cos2t)dt =—s1nt—5t—
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

1. . 1 1. 1
——sin2¢t+Cy=—sint——¢t——sint-cost+Cy=——1t—
4 2 2 2

- 2Jr;:OStsint+C0 :—%arccosx—2j2Lx\/1—x2 +C,.

) T 1
VYuuTeIBas, 4YTO arcsin x +arccos x =— = ——arccos x =
2 2
1 ) T
=—arcsin x ——. Torma
2 4

I:larcsmx—i 1-x* +C C:CO—E.
2 2 4

xtdx

x* o4 5x2—4
(x=D(x+D)(x+2) B (x—l)(x+1)(x+2)’

5x* -4 _4 B C
(x=Dx+D(x+2) x-1 x+1 x+2°
sz—4=A(x+1)(x+2)+B(x—l)(x+2)+C(x2—1) =

1 16

B=—s. C=—

Pl
6 2 37

2
1= 2t Dinr—1| = Linfe+ 1)+ a4 2]+ € =
2 6 2 3

PPN o 2
2 e+ 1P
506 (2181).
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3.6. Pa3Hble pyHKIUH

1 A B Cx+D
N + + 2
1-x)(1+x)(1+x7) 1-x 1+x 1+x

1= A(1+x)1+x*)+B1-x)1+x*)+(Cx+ D)(1-x?).

x=0: 1=A4A+B+D,

x=1: 1=44,

x=-1: 1=4B,

x=2: 1=154-5B-6C-3D

= A:B:i, C=0, D=

N | —

1 :—lln|1—x|+lln|1+x|+larctgx+CzllnH—x
4 4 2 4 |1

+larctgx+C.
-x| 2

507 (2182). I%:I.
(x"-)
IIpumenss meton OCTPOrpascKoro, MHTErpa NpeacTaBuM B BHIE

dx.

J v Ax +Bx2+Cx+D+J‘ Ex® + Fx* +Gx+ H
(x*—1)? xt -1 x* -1

Juddepenuupys u npuBens K o0IIeMy 3HAMEHATEIIO, TIOTY4aeM TOX-
JIECTBO

1=(3Ax* +2Bx+C)(x* =1) = 4x> (Ax> + Bx* + Cx+ D) +

+(Ex3 + Fx? +Gx+H)()c4 -1).

x7 0=E:
x6 0:_A+F:
¥ |0==2B+G,

4 P
x3 0= 3C+H> = AZB:DZFZEZGZO:
X O:—4D+E, 1 3

2 _ _ CZ__,HZ__
x° | 0=34-F, 4 4
xl O:_zB_Ga
X 1=—C-H
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

Bocnonb3oBaBmuchk pesynsratamu 3agaun 506 (2181), momydaem

X 3
4 tn
4(x —1) T4l 1 4(x -1) 16

-1/ 3
+—arctgx+C =
x+1| 8

X 3
4(x* -1) 16

x=1 +§arctgx+C.
x+1] 8

2
508 (2183). JM x+l=17, =2_[1nt2dz=
Jxtl  |dc=2edt

g g2
_|u=Int?, du=—=, =2(tlnt2—2J.dt)=2t(lnt2_2)+cz
dv:dt’ v=t

=2x+1 (In(x+1)-2)+C.

509 (2084). J (x* +3x+5)cos2x dx=1.

WnTterpan 6epercs mo yactsiM. Bocnonp3oBaBmncsy hopmynamu

J‘ 1 X .
XCos pxdx = — €Os px +—sin px,
p p

2 2x2-2 .
J.xzcospxdx= xcozspx+p x3 Sin px ¥ MOJIOKUB
p p
p =2, uMeeM:
2
1= xcos2x + 2x 1sin2x+écos2x+3—xsin,2x+§sin2x+C=
2 4 4 2 2

= lx+i cos2x + lx2+2x+2 sin2x+ C.
2 4 2 2 4

_ .2 _
510 (2085). J.xzshxdxz[ u=x, d”—z"dx’]zx%hx_

dv=shxdx, v=chx
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3.6. Pa3Hble pyHKIUH

- du=d
—Zchhxdx= u=>n UE 2 chx—2xshx+
dv=chxdx, v=shx

+2J.shxabc:x2 chx—2xshx+2chx+C.

511 (2186). J.arctg(1+\/;)dx: [1+J¥:t, x=(t-1)2, dx=2(t—1)dt]=

dt
u=arctgt, du= >
:ZJ.(t—l)arctgtdt: 1+1tz =
dv=(t-1ydr, =(t_2)

(=1’ (G N NG
—2[ > arctg? — ZJ. 2 t]—?.[ 2 arctg ¢

2 2
a+r)=2 dt):(t—l)zarctgt—J.dt+J.—d(1+t ):

2 1+¢2 1+¢2

=xarctg(1+\/;)—\/;+ln‘x+2\/;+2‘+C.

) dx
i u=arcsinx, du= = )
512 (2187). J‘arcsmx x l—x :_arcsmx+
dx 1 X
dv=—, y=——
X X
+J‘ d« | x=sint, | arcsinx+J' dar arcsinxJr
ll—y2 Lldx=costdt x sinf X
X 1—cosx| arcsinx
+1ntg—+C=ln| , |— +C=
| sin x | x
1—\/1—x2| arcsinx
=In - +C.
X ‘ X
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

513 (2188). J' Nar=[x =1, x=13, dv=37%dt)= 3_[t2efdx:
=1 du=2tdt
o ] tze’—zjte’dz =
dv=edt, v=e

=t du=dt
| . " . 1=3 t?e! =2 te’—J.e’dt =
dv=edt, v=e

=32 — 21" +Zet)+C=3e3‘/;({/x_2—23 X +2)+ C.

514 (2189). j vt ax =[x =1, x=1, dx=3di)= 3J.tsetdt -1
beps o actsm, anajgorudso 3amade 513 (2188), momyunm

I :3e3‘/;({/x_5—5%/x_4+20x—60%/x_2+120%/§—120)+ C.

515 (2190). J' (x> =2x2 +5)e dx =1.

Hurer PUPOBAHUC I10 YaCTAM HACT

3.3 2.2
a’x’—=3a"x"+6ax—06
J 3o dx = e

s
a4

3 , a=3.

2.2
a“x” =2ax+?2
J. xlePdx="" ST C
a

_ 27x3—27x2+18x—6e3x_18x2 —12x+4 50 5 s oo
81 27 3

=™ lx3 —x2+£x+E +C.
3 3 9

1

516 (2191). J‘sinx/;dx:[\/;=t, x=1, dx=2tdt]=2jtsintdt=
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3.6. Pa3Hble pyHKIUH

u=t, du=dt,
= . =2 —tcost+J.costdt =
dv=sintdt, v=-cost

=2 (—\/;cos X +sin\/;)+ C.

517 (2192). J' [x—1=t2, dx =2t dt, x3=(t2+1)3]=

N (x 1)1/2

dt
:2 _— =
J.(z2+1)3

HpI/IMCHI/IB METO OCTporpa):[cxoro, npeacTaBuM MHTCIpal B BUAC

dt.

dt AP +Br* +Ct+D [ Et+F
2 3 2 2 +
@+ @+
Juddepernupys u mpuBoIsA K 00IIeMy 3HAMEHATEIIO, TTOJTy9IaeM TOX-
JIECTBO

2 +1

1=(3At> +2Bt+ C) (1> +1)— 4t(At> + Bt* + Ct + D) +

+(t* 26 +1)(Et + F).

| E=0,
t* | -4+ F =0, B=E=D=0,
3 _
A —2B+2E=0, | _ 4_p_3
t* | 34-3C+2F =0, 8
t' |2B—4D+E =0, c=2.
Ol crF=1 8
ét3+ =
1= —J. (3(x2 D+5) 3arctg\/ -1+C=
(t +1) i +1 4x

=M+%arctg\/x—l+c.

4x?
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

(x+\/x—)dx
el (x_mIﬁmff“’“

2
+I\/x2—1dx=%+11=1.

518 (2193). .[ J
X—

'\/—lz x% dx dx
11J.x—de.\/x—_de. J.2_1=

x

u=x,
= _ﬂ _ d(x —1) [2_ —x\/x -1-
dv= J T -

—.[sz—ldx—
ZIsz—l dr=xVx>—1-
J-\/xz—ldngxbcz—l—%ln

x+\/x2—1‘.

2

1=%+5 1——1nx+\/x — ‘+C
J(1+x2)°
519 (2194), J.(—Gx)dxz[xztgx, de=— 14y =— ]:
X cos“t cos“t
_J‘ cos® rdr _J‘ dt B (sin® £ +cos? 1) di =
cos’t-sin®t-cos’ ¢ cost-sin®¢ cost-sin®¢
3
:J' dt 2JCOStdt+JCos6tdt:11+l2+l3:1.
sin’¢-cost sin” ¢ sin” ¢
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3.6. PazHble yHKIMH

2 . 2
cos“ t+sin“t cost dt
e[ty peost [ b

sin“¢-cost

T
Id(smt) d(2+t] 1 tn

(T i
sin? ¢ sm(2+t) sint

1 tgn+tgt‘ 1 1+tgt‘
=——+In i ? =———+In ? =
sint sint
tg——tg— 1-tg—
g4 gZ‘ gZ‘
2 cost+sint 2
J1+tg~t P P JI+t i
_ g tn 2 2|_ g t+1n|1+s1nt|:
tgt cosi—sini tgt | cost |
2
1+L
J1+tg?t \/1+tg21 V1422 —y
=— +In =— +Injx +VI+ x|
tgt # X
\/1+tg2t

; 2J- d(smt) 2 2y(+tg?)’ | 24(1+x?)
2= - =- == 3 .
3x

sin* 7 3sin’ ¢ 3tg3t
13:J‘c0s tdt J’(l—sinz.t)6d(sint): '15 ~ '13 B
sin® ¢ sin” ¢ 5sin“t 3sin’t
a2’ +\/(l+x2)3
5x° 33 .
S A1ex? JA+x) J1+x?)]
T N e e EE S (E.
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

xtax

Vx? +1

. 4
=J.Sln5tdt=lJ‘sin3td( 14 ):
cos’ t 4 cos" t

u=sin’ t, du=3sin2t~c0stdt,

1 1 =
dv=d ol v=—my
cos ¢ cos" t
.3 )
:l sm4z‘_3J‘ sin gdt :l sin t—SJ‘smtd 12 _
4| cos™t cos” ¢ 4| cos*t cos“t
=sint du = tdt
3 y sml, ! CO? o1 sin3t_§ sint _J'costdt B
dv:d( > ) vV=—s 4( cos*t 2| cos’t cos’ t
cos” ¢t cos” ¢t

_lsin"’t 3 sint J‘ _ sint (1 sin t_g N
8J cost

520 (2195). J —,

1
:[x=tgt, dx = dt xt+1= 5 ]:
cos“t cos“t

4 cos*t 8c0st cost 4c0st 8

tgr(1+tg? n,3,

\Il+tg t
=xvl+x (ixz g) +In|x + 41+ x>

+§lnx+\/1+x2 +C=22 = 4 Tln[x+ 1+ x*|+C=

—Injx + 1+ x2| (cm. samaay 520 (2195)).

dx
Ilpumeuanue. j
cos ¢

521 219). | e J,/l ==
' 1+3/x X dx:3u2du 1+u u
_3J‘ /(l—u)zd_u_?,J' 1—u d_u_3J‘ du _J‘ du _
1-u® u Vi-u? u \/1—u2~u \/1—u2




3.6. Pa3Hble pyHKIUH

t

u =sint, ] J‘costdt
=|———=In

ll—uz u du =costdt costsint

2
_ n| sint |=1n| u |
HviosinZe]  [1+1-i?|
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x? —8x+7 A B C D
2 2= 2T + 2t
(x+2)°(x=5°" (x+2)° x+2 (x=5)° x-5

x> —8x+7=A(x-5)* +B(x+2)(x=5)*> +C(x+2)* +
+D(x-5)(x+2)%

x=4: —-9=A+6B+36C—-36D,
x=5: —8=49C, _27 8
x=-2: 27=494, 49’ 49
x=-1: 16=364+36B+C—6D

30
BooP="09 _ ,__30 30
6B—D:£ 343 343

343

oS30
49(x+2) 49(x—5) 343 |x+2
d
552 (2227). j%:].
SIn x+COoS Xx

sin*+cos® x = 2sin? x-cos? x + (sin4 x —2sin? x-cos? x + cos? x)=

. . 1 .
=2sin? x-cos’ x + (cos2 x —sin? x)2 = 5(4sm2 x-c0s” x +2cos> 2x)=

2
ZL(Sinz 2x+2cos’ 2x)=lsin2 2x 1+ZCOS2 2 |
2 2 sin” 2x

=%sin2 2x(1+2ctg? 2x).
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§ 3. OcHOBHbBIE KJIACCHI HHTErprupyeMbIX GyHKIMii

2
I__[ _ sin?2x  _ J' \/_ctg2x
1+(\/_ctg2x)2 \/_ 1+ \/_ctg2x
=C- %arctg (\/5 ctg 2x).
(x+sinx)d (x+2sin;cos;]dx
553 (2228). xl SRX)E = j - =
+cosx 20052

X X X X
= +t—d=J.d tg= |=xtg=+C.
J. cx e ™ (xgz) ey

2cos

1

554 (2229 _[ -l dx —Jl_xz dx
(2229). B 1 \/ 2112 _ 252
+— (x*+1) X
X

l\/1+x

(AT
g =_(1_x_)dx S

\/5 \/Esinzdzﬂ cos’ z-sinz dz 1
=|t= ; dt= 5 =—z+C—
cosz cos”z | \/_cos z- \/Esmz
| J2 1 V2x
= —arccos— + C = —arccos +C.
2 z 2 2 +1
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3.6. Pa3Hble pyHKIUH

555 (2230). J. eSinx Mz—smx dx =
COS X

_ J‘esinx (x cos> x + cos? x)— (cos2 X +sinx)

COS2 X

. Sll’l X smx ) esinx
_jesmx I = jd(xesmx) J. xesmx_ +
COS X COS X COS X

+C=e""(x—secx)+C.

dx = JeSinx(xcosx+l)dx—
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