8. HEONMPEAEJIEHHbIH HUHTEIPAJI

8.1. NEPBOOBPA3HAS ®YHKUHH ¥ HEONPENEJEHHbIA
MHTETPAJ

Ilycre na uurtepeane (a; b) samana ¢ymkuns f(x). Ecan F(x)=
=[(x), rne x€(a; b), To ¢ynkuus F(x) uasbiBaercs nepsoobpasnol
pyrsxyued Gynxunn f(x) na uatepsane (a; b). JlioGue xBe nepBooGpasHbie
Hannoi ¢yHKuHM [(x) OTAKYAOTCH APYr OT JApyra Ha TNPOH3BOJABHYIO
NOCTOSTHHYIO.

CoBokynrocts  mepeooGpas3ubix  F(x) 4+ C, rae C — npoussoabHas
NOCTOsIHHAsA, QYHKUHA [(X), X € (a; b), HasbIBaeTCA HeonpedeseHHbIM uHTe2-
parom Gyuxuuu f(x):

§foax=rF) +c.
Ilpusenem ocwosnsie npasusa untezpuposanus:,
D [Fde={di=fx)+cC,
a §[(x)dx = d(F(x) 4+ C) — j(x)dx;
) J00) £ (= [FL)dx [ g(x)dx
3) Saf(x)dx =a Sf(x) dx (a = const);
4) ecan Sf(x)dx =F(x)+ C, 170
o {flax+ b)dx:% Flax+b)+C

NpH YCAOBHH, 4TO @, b — MOCTOsIHHble uncha, a %= 0;

5) ecau Sf(x)dx =Fx)+C n u=@(x)— nobas auddepennupye-
Masi QYHKIHSA, TO ’

§i(uydu = Fu)+ c.

TIpaBubHOCTL Pe3y/ibTaTa HHTEIDHPOBAaHHs NpoBepsieTcsi Auddepen-
IupOBauueM HalifleHHOH neppooGpasnof, T. e. (F(x)y+ CY = f(x).

Ha ocHoBauun onpeleneHust HeonpelefeHHOIQ HHTerpaja, paBui
HHTerPHPOBAHUA M TAaGAHUbl TPOM3BOAHBIX OCHOBHLIX 3JeMEHTapHBIX QyHK-
UMH MOXHO COCTaBHTb TAOAUYY OCHOBHBIX HEONPEGEACHHbLX UHTE2PAAOS:

ua+l
l)Su"du: T (a5 — "'C,
— = Inlul +C;

e'du = ¢e* + C;
sin udu = —ecos u + C;
cos udu = sin u + C;

S ln a ;
) §

5 §

6) §
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d 1 ' 1
7) S?——:—ur —-arctg— +C_——a—arcctg——|—C (a = 0);

a
du 1 u+a __1 u—a ;
8 S,él —u7 T _|_C_——-1r1 u-+ta +G
‘9)8 =InlutVu'+a | +C (a0}
u’ + o
10) S du — aresin % 4+ €= — arccos — + Cla>0)
2 2 a @
du_ "
“)SCOS2 =leur G
d
12)Ssint;u = —elgudtC
du !
ls)SSinu _1n|m——ctgu +o
‘du u
14)Scosu n tg(—-l—%)':‘“ wsa T EUTE
)Sshudu—chu-l-c
)Schudu—-shu-l-c
17)8 :f =thu4C;
c
du
1 = — ¢t C.
8)Ssh2u cth et

Huterpaanl 1—18 HasbBaloTCs TabAudHbIMU.

OTmeruMm, yTo B npHBefeHHOH TalbsHie GyKBa 4 MOMXKET 0603HaYaTh
KaK He3aBHCHMYIO NEPeMeHHYI0, Tak H HenpephBHO aHbdepeHnupyemyo
GYHKIHIO 4 = ¢(X) apryMeHTa Xx.

gnmep 1. Haiitu HeonpeneneHHBI uHTErpan S(4x3—213/x2—|—

+ 2/x° + l)dx. -
S(4x3—23\/,v7+2/x3+1)dx—45 Kdx — 2 {x3dx + 2 | x~%dx +
—I—Sd,\f—A-—’\i—2~’\{5/3 + 2. x—-6— x——-—l———l—
T 5/3 = x?
-I—X-I—C-<
. I+ 2x%
Ifpumep 2. Haiitu Sm

- I+ 2x° (U4,
> S 221 4 X9 dx = S (1 4 1% dx =

=S%""+S%d"=
x(1 4 x%) (L4 x%)
dx dx !
RS Fere R LA
Ipumep 3. Haiitn SS‘e”dx.

c 3e?)*
3e*dx = \(3eHdx = (3e)
> ) S( ) In (3e?)

+C. <



Npumep 4. Haiitn §(2x — 7)°dx.

A gy = e L @x=7® 1
» fx 7)dx_2§(2x 72 = 5 5 j,L.C_*%/X

X (2x —7)°+ C. 4
Npumep 5. Haiirn |cos (7x — 3)dx.

1 o )
» lcos(7x —3)dx = = Ycos (Tx — 3)d(7x = 3) = — sin (Tx —
_3)+SC.<< ) = Jcos ( )d(Tx = 3) = = sin (Tx

Npumep 6. Hafitu S—f_l—j_ztag—f—
X
x —arctg x x arctg x
—dx = dx — dx =
’S 14+ 22 * Sl—l—x2 * Sl—l—x"’ *
i di 44 | . 1 .
_?S T —Sarctgxd(arctgx)——Q—ln(l—|—x)_——2—arctg X+
+C. <
Mpumep 7. Haiitu Sctg 3xdx.
cos 3x 1 { cos3x-3dx
» Scthxdx——S —m dx-—-gg—-m—_
1 (d(sin3x) _ 1 .
__.58 e 3lnlsln3x|—l—C.4

Ilna Toro uto6u B npuMepax 4—7 NPHMEHHTb NPaBuAO 5, HEKOTO-
pble COMHOXKHTENH TNOABHTErpanbHOA (YHKUHH Mbl  <IOABOAMIH» 1O4
3HaK au¢depeHnHana, Mocae 4ero HCnoab3oBaH NOAXOAsILLHA TabJHy-
Hpli  mHTETpan. Takoe npeoGpasoBaHHe Ra3LIBaeTcs nodsedexues nod
anax Ougpepenyuasra. Tak, HanpuMmep, AAs J0GOH nuddepenuupyemoii
¢GyHKUuHME f(x) HMeeM

S o) dx=S A nip)l +C.

f(x) f(x)
" sin 2x
Npamep 8. Haditu Sm
S sin?x dl\{‘:SQsinx.cosxd :_S 25ir'1x d(sin x) =
44 sin’x 4 4 sin® x 4 4 sin® x
[ d@+sintx) o
_S.———O—}—sirfx = In (4 + sin x)—|—C.<
Npumep 9. Haiitu S—z-x——idx
x4+ 4x+5
x+2 I (4 4x+5Y 5
e dkx=— \ et dx = 4 5
’Sx2+4x+5 * 28 Fraeg s T Ve Ao
+C. <
A3-8.1

HaiiTh yka3aHHble HHTErpajbl, pe3yJbTaThl HHTErpHpPO-
BaHUsI MPOBEPUTb AH(GEpPeHIIHPOBAHHEM.
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1 S(5x7 3\/_+ ) 2. S%d,\e.

3.{(s Sin x 25+ 3% Q_LXQ-)dx. " |
7 2

4. S (5x + 3)dx. 5. Sﬁa’x.

6. S(sin Tx — e~ 4 cosi o )a’x.

7. S (e““ T3 + 5+ 32* _sin® x cos x) dx.

‘8. S tg 3xdx 9. S %:i_i—%_—xa’x.

10. | 2= de 11, [ =g 12 [ £=2ax.
9 I —x
CamocrositeabHaa pabora

Haiitu neonpenenenHbie HHTErpaJbl, Pe3y/abTaThl HHTErPH-
poBaHHsT IPOBEPUTH AH(GEPEHIHPOBAHHEM.

1. a) S(_Sx —17/x5 + 2 sin x — 3) dx;
6) S(sin 3x + 0\ 1 4 x%)dx; B) S e—ue—z_%-édx.

2. a) S(x7 ——3\1/—;—1— 2") dx;

0) §(# Va2t ) dxi o) (g
- 3. a) S( X724 Tab — 2{)

6) S(—Xi—— —cos’ x sin x) dx; B) Sctg(3x—2)dx.
14+

8.2. HEMOCPEACTBEHHOE HHTEFPHPOBAHUE ®YHKUHN

3anaua HaXOXACHUS HEOTpENeeHHbX HHTErPaIoB OT MHOMHX (DyHKLHH
peliaeTcsl METOAOM CBeeHHs HX K OJHOMY H3 TalJIHYHbIX HHTErpajioB.
3TOro MOXHO A0CTHYL NyTeM aareGpandyecKux TOX/ECTBEHHbX npeobpa3oBa-
HHH TOABIHTErpadbHON (GYHKUHH [(X) HJH TOABENEHHA YacTH €e MHOXH-

Teneld nop 3Hak audgepeHiuana.
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Npumep 1. Haiiru { tg® xdx.

4 Stg3de=S(c()152x — l) tg xdx =

1 sin x
= to xdx —\ t = —\ =T =
= S ol g xdx S g xdx Stgxd(tgx) S c dx

08 x
2
g« S&—S—x)z—l—thx—l—ln lcos x| + C. <

2 €Os x 2
Mpumep 2. Haiitu S;—__:%dx.
| 4 Sxx-i——l_Ss dx=S——x;__:)5_2 dx =
=de—$x 2 5dx=x—2g%——l_5—5)=
=x—2In|x+5/4+C <«
Mpumep 3. Haﬁm‘SxT%.

> S dx __S dx e
£ —4x+8 )X —4x+4+4
dx d{x — 2) 1 x—2
= = = —arctg ——— C
S(x—2>2+4 S4+(x—2)2 garcleTyT e <
ﬂ.ﬂﬁ OTbICKaHHUSA um‘erpa.nos Buaa

Ssin mx cos nxdx, Ssin mx sin nxdx, Scos mx cos nxdx
HCHOJb3YIOT Cliefylule (GopMyJibL:

sin mx cos nx = —12—(sir1 (m 4 n)x 4 sin (m — n)x),
sin mx sin nx = —12—(cos (m — n)x — cos (m - n)x),
COS MX €OS nX = —;—(cos (m — n)x + cos (m + n)x).

Npumep 4. Hafitu Scos (2x — 1)y cos (3x 4 5)dx.

> S cos (2x — 1) cos (3x + 5)dx = —;— S (cos (x + 6) + cos (5x 4 4))dx =

='—é— S cos (x + 6)d(x + 6) + —I%S cos (5x + 4)({(5,\5 +4)=
=%sin(x+6)+%sin(5x+4)—|—€. <
Ilpu HaxoieHHM HHTerpaJsioB BHIA

Scos’" xsin" xdx (m, n€Z)

BO3MOXHBI Clle/yloulne ClydaH: .
1) oxHo W3 wumcen m uAM n — HeyeTHoe, Hanpumep m =2k 4 1.
Torna
fcos™ x sin® xdx = [ cos® x sin” x cos xdx =

s = [ (1 — sin? x)?* sin" xd (sin x),



_T. €. MOJNy4YUJI¥ HHTerpajbl OT CTeNeHHbIX QYHKuUHH;

2) of6a uucna m ¥ n— 4eTHole. Tormga pekOMeHAyeTCs HCIOJb3O-
BaTb cleaylouiye ¢OpMyJbl, TNO3BOJSAIONIHE NOHH3HTbL CTeNeHb TPHIOHO-
MeTpHYeCKHX (YHKIHI:

2 cos” ax = I 4 cos 2ax, 2 sin® ax = | — cos® 2ax (a € R).
fpumep @Haﬁm {cos” x sin® xdx.

» Scos7 x sin® xdx = Scos7 x sin? x sin xdx =

= —{cos” x(1 — cos? x)d(cos x) = —Scos7 xd(cos x) 4+
—I—S cos® xd(cos x) = —%cos x+—cos x+C. <
Mpumep 6. Haiitn {cos? 3xdx.
Scos2 3xdx = S 1+C—2056de =
l

wl

-4

Npumep 7. Haiitu S

1 1
S cos 6xdx = X + = S cos 6xd(6x) =

1 | .
=—2—x—|—ﬁsln6x—|—c. L |

dx
5—4x — x*

) ﬂ.}lﬁ OTbICKaHHA AAHHOIO HHTErpasia B 3HaMeHaTeJie noabiHTErpalJb-
HOHl QYHKIMK BbLAENHM NOJAHBIA KBaapaT. B pe3ynbrare mosyuyum

S dx _S dx __S dx+4+2)
5—4x—x® )O—(x*F+4x+4) Jo—(x+2°
R x—|—2—|—3 x+5

S | l—{—C——ln 2|+«

Mpumep 8. Haiiru S 2+ ldx.
x° 44

» Bocnosbs3zoBaBuiich NPaBUHIAOM JeNeHHS MHOTOYIeHa Ha MHOro-
ujieH, OyaeM JeJIUTh YHCIAHTeNb ROABLIHTEerpajbHOH (YHKUMH Ha ee 3HaMeHa-
TeJb A0 TOJYYEHHS] OCTAaTKa, CTeleHb KOTOPOro MeHblle CTeleHH 3HaMe-
HaTessl. JTO MO3BOJMT NPEeACTaBHTbh NOALIHTErpasbHYl0 YHKIHIO B BHAE
CyMMbl 11€JIOT0 MHOTOWJIeHa ¥ HEKOTOPOH RpaBHJbHOR Hpo6Gu. Buinoanus
HeoGXOAHMbIe NPeo6pa3oBaHus, NMOAYYHM

Sx:—}-ldx:S( 4y +16x—|—l) S(X —4x)dx+SS 2xdx "

Z+4 +4 44
I
+Sx +4dx_-z—2x + 81n (x? —|—4)—|———arctg——+C <
A3-8.2

Haiitu nanHble HEONIpEeACJACHHBIC UHTErPAJbI.

1 { (e + e *)dx. 2. S\G/l — 7 xdx.

3.0 223 4y 4, \ cos® 2x sin® 2xdx.
S Vi -+ 22 S

19



5. { cos? 3x - sin? 3xdx. 6. { ctg® 2xdx.
2
-9
7. Sj2+9dx. 8. | sin 7x - sin 9xdx.
9. S_EL_ 10. S
X —|—6x+13 x2 ——6x—|—7
11 S ——dx. 12, Sﬁ‘-i—xaila’x.
ch® 3x x4+ 1

Camocrositeabnan pa6ora
Haﬁm HeoNpeae/IeHHbIE HHTerpaJbl.
1. a) Ssm Xdx; 6) { cos 2x - sin 10xdx;
B) Stg Txdx.

I ) : RO :
2. a) Smdx, 6) Ssm (7x — 1) sin bxdx;

B) Sif+2dx.
3. a) Sx ;:dx; 6) | sin®(1 — 3x)dx;
B) Sx+3a’x.

x+ 1

8.3. HHTETPUPOBAHHUE ®YHKUMH, COXEP)KAHIHX
KBANAPATHbLIN TPEXUJIEH

Paccmorpum umterpan Buua
Ax <+ B
———dx. 8.1
S 4 bx4¢ * ®1)

Ecnn A 520, T0 U3 YuCNHTENs MOXKHO BHIENHTH C1araemoe 2x -+ b,
paBHOe NPOH3BOAHOH KBanpPaTHOrO TpexujeHa, CTOSUIEIO B 3HaMeHaTele,
Torna B pesynbraTe mpoctsix npeoGpaszoBaHmii noNys1M

SAx—l—B ig (26 + )+ (2B/A—b) x_AS 2046,

x2—|—bx—|—cdx:2 4 bxtc T o) Fbxte

A
dx
+(B—Ab/2)gm

ﬂ.}lﬁ OTbICKaHMAA TMOCJeJHEero HHTEerpaJsa BbIAEJAHM B KBaJApaTHOM
TPeXyJjieHe MOJIHbIH KBajapar, T. €. NpeaCTaBUM TpeX4JjieH B Buae

X bx o= (x4 b/2)? + ¢ — b?/4
20 '



W B 33BHCHMOCTH OT 3HAKa BHIpaeHUs ¢ — b?/4 NOJY4HM OJHH H3

TalGAUUHBIX HHTErpaJjioB BHAA S
u

3x—2
2—i—4x—i—13
> S 3x—2 S 2x+4—4—4/3 dx

—— e = —
x4 4x 13 2 x4+ 4x+ 13,

T30 24 dx 3 .
o\ Xt e g\ C x4 4x 13—
Sx2+4x+13 * S(x+2)2+9 g In I de 13

1 x42

—8-—3—arctg

Mpumep 1. Haiitu S

+C. 4

TMpumep 2. Haiitu S“z—sﬂ‘”d"-
x*—8x+7
S5x—7 5(2x—8+8—14/5
>sz—8x+7x 2S P P R
dx =iln|x2‘—8x+7|—i—

2. 4x+16—9

__BS 2x—8
2 )t —8x47

dx
+13S<x—4)2—9

=%ln | x? —8x+7|+—ln

dx 3S

—In |4? —8x+7]+1

il o=
|+c <

3 amedanue. Ecau B unrerpase (8.1) KBaLpaTHBIl TPeXulen uMeeT
BUL ax’ 4 bx 4 ¢ (@ 5= 0), T A/1s1 OTbICKAHHsI STOrO HMTErpaJfa Koa(p(pnuuem

7

b
@ B 3HaMeHaTeJe BbIHOCAT 3a CKoO6KM: ax® - bx 4 ¢ —a(x +—x+

4x —3
n 3. H B k. SRS
pumep aHTHS_2x2+12x_IO ¥
4x—3 1 4x—3
>S——2x2+12x—10x 2Sx2—6x+5x
Sx——6+6—3/2 S 2x — 6
=\ 2Oy L N2 e
¥ —6x-45 x*—6x-+95
9 dc i, L9 1 2+x !
28_——()(—3)2—4_ In 1 — 6x 45|+ 41| 1 C. <

MeTOﬂb[ HaxoXAeHUsl MHTerpaJa BHAA
Ax+4 B
S__——i-_—dx

Vax® 4 bx+c¢

aHaJIOrMYHBl PACCMOTPEHHBIM Bbille, OJHAKO B pe3yJbTaTte MoJy4aloTcd
apyrue Tabauuubie uurerpajnl. Ilpu A = 0 umeem

S Ax+ B ASan+b—b+QBa/A

—_——dx
\,/ax +-bx 4 2a Vax? 4 bx 4 ¢

AS bA)S dx _

=\ ————dx (B — 5= J\ —— =

2a Vax® 4+ bx+¢ ( 2a Vax® +bx ¢

2ax 4 b
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=i‘\)ax2+bx+c+(3_ﬂ.>s dx .
a 2a 5
b\?2 b
\/“(““ %) +(C“ ia
2
Torna npu C#E H a >0 nocsesHull HHTErpaj MOMKHO NPHBECTH K BHAY

S—dﬁ-=ln]u+1/u2—6_—q2|+6,
_‘/uZiq?
a npH C>EHQ<O—KBHﬂy

2

S——di—zarcsini—i— C.
_/qz_uz q

Mpumep 4. Haiitu S——i—l—dx.

Vel —4x 48
S 3x—1 dx=ig<2“_4)+(4_2/3)dx=
Vxi—4x 48 2 V2P —4x+8
3S 2x — 4 S dx \/2——~—
=5 \—7——dx—5\ ——— =3 \x*—4x 48—
2) e ac s x—27+4 .
—5ln |x—24Vx—22 44| 4 C. <
TMpumep 5. S—4£—_—5——dx.

V=14 243

> S_4f__;5__dx= _ng__
V—=x*4+2c43 V—x*+2¢x+3

= _QS et e dx_S “dx__z —41/—x2+2x+3‘—
V—x? 2% 43 4—(x—17

—arcsin L +C. 4

dx =

X —

2

Paccmorpum unterpas supa
A
|t (8.2)
(" +px+q)

rie k— uenoe, k> 0; p’—4g < 0. Tlpu A =40 (k= 1) no aHasorun co
ciydaem (8.1) BbigenuM uHTErpas

A 2¢+4-p _ A (Pt px gt A
2 Frptal T g TCEFD

Torpa 3anaua oreickaHus HHTErpaJjios Buja (8.2) CBOAHUTCH K HAXOMXICHHIO
HHTErpasna

S dx _S dx _*S du (8.3)
(4 px 4 g 2 NI '
p 49—p
((+5) +757)
rae u=x+4p/2; a={4g —p?/4; 4g — p> > 0.

22




Hurerpannt suja (8.3) HaXoAAT ¢ NOMOLLbIO pexyppenTHOl popmyabL
NORUNCEHUS CTENEHU 3HOMEHATEAR!

S du u
@+ d  2aP(k— 1)+ a)! +

2k — 3 du
e T (5.4)
- 3x+45
Mpumep 6. Hafitu S———ﬁ—( +2x+5)2d
345 _3(2+2—2410/3,
> S(x2+2x+5)24x—28 (X + 2x + 5) dx =
3 Sd(x2+2x+5) 28 dx (8.4) 3 1
= . —_—— =
2 ) (x* 4 2x 4+ 5) (x 4 1) +4)? 2 x*+2x+5
x 41 l dx ____i 1
+%(u+n+® S4+u+n)_ 2.f+%+5+
1 x+1 L 1
+ T Eiors Toxt 5 + arctg + C. 4

(8.4)
3anuc1) —=— o03Hauaer, 4YTO INpH nepexone K HOMC}IYIOLLU’[M BbIUHCIIC-

HHSIM HchoJb3osana ¢dopmyaa (8.4). (IlodoGuasi KpaTkas H yaobuasn 3a-
nuch OyAeT BCTpeYaThes H B nanbHefinieM.)

A3-8.3 ‘
HaiiTu yxasaHHble onpejejieHHble HHTErpaJbl.
dx 1 x 42
L\ —-— . .
S ER T (OTBeT i arctg . -+ C)

3x—7 .3 2 4 _
2. Smdx (OTBeT. —2—1n x4+ x4+ 11
17

— 7 arctg 2L 4 C.)

N

x—2 | X 2
3. Smdx. (OTBeT. = Inix 8x + 714

11 x—17

+th_J+c)
_’iﬁf‘_ L e—2F 1 5 % B

+ Sx2+2x.+2 dx'<OTBeT' 13 In |x* 4+ 2x + 2] -
—9arctg(x — 1)+ C.)

5. ( =1 Orser: 3m+

S

5in 5 BT 181 4 C)

23



8x — 11 -\t or—
GSmm dx. (O'raer. 8V5+4-2x —x

+ C.)

—3arcsin X

6

3x— 1 . 4x 413

7.\ — 22— dx. e——
S(x2+2x+10)2dx (OmeT x2+2x+10+

—l—S—l[larctg x4 —|—C.>

8. S 4+3x2dx (Orser: 21n |x 4+/4 + x| —

—34+x4C)

CamocToareabHas paGora

HaiiTu neonpeneneHHbie WHTerpaJinl
1. a) S&dx; 6) S—’f;?’_dx.

x —6x 4 12 NENE

2. a) S——x:7—dx; 6) S_l*_"’_dx.

x2—10x+49 V5 — dx — x2

’ 7x +3 . 4x —5
3- a) Smdx, 6) Smdx

8.4. HHTETPUPOBAHUE 3AMEHON NMEPEMEHHOH
(MO CTAHOBKOH)

Eciu oyskuua x = ¢(f) uMeeT HenpepuiBHYIO NpOH3BOAHYI0, TO B
JLAHHOM HEOonpeJle/eHHOM umerpane—g'f(jc)dx BCerjga MOXHO NepedTH K
HOBOH Nepemennoli / no dopmyse

§Side = {fo@) e ()L, : (8.5)

3aTteM HaWTH HHTerpajd M3 NPaBoll YacTH (popmyml (8.5) (ecau 310
BO3MOXHO) H BepPHYTbCSl K HCxolHoli nepemennofi x. Takoll crnoco6 wua-
XOXJCHHA HHTErpajia HasbiBaercsl MeTo00M 3aMeHbL NepemeHHod Han Me-
TO0OM nOACTAHOBKU.

OTMeTHM, UTO NPH 3aMeHe X — @(f) ROMKHO OCYILECTBJIATHCS B3aUMHO
OJHO3HAYHOE COOTBeTCTBHE Mexny obaactamu D, w D. onpenejenus
beHKu}m ¢(t) u [(x), Takoe, 4Tobb GyHKUHA @(f) npuHumana BCE 3HA4YeHH:A
x € Dy (oHo o6o3Havaerca D« D, ).

[pumep 1. Haiitu wa/x— ldx.
Vx — 1. Toraa

P Bsesem wHosylo nepemennylo { no dopmyne f=s
x=F+1, de=2tdt, D 0<l<oo, Dot |<x<<oo, Di«rD, 1,

24



corsacHo ¢opmyae (8.5), Hmeem
fxVx—1de={(+ Dt 2tdt =2 S(t‘+t2)dt=—§—t5+ %—ti‘
+ C:%(x— 1)5/2+%(x— Y2 4 C. <

Mpumep 2. Hafitu S 3 dx.

x .

» Bocnoasayemcsa nopctaHoBkoll x = @({) = a tg {, rae obaacTs onpe-
neieuuss Dy —n/2 <<t <<n/2 yloBJTBOPACT CJEAYIOUUM YCHOBUAM!
Di«>D;: (—oo, 4-c0) u B D; npousBoanas ¢ (f) nenpepmsua. Toraa
dx = ad;t u, cordacHo popmyne (8.5), umeem

cos

dt ==

Sw/x2+a2dx Sx/zﬁ tg? t4+-a® adt Sw/l+tg t
X ax= —

x a*tg®t cos’i sin? ¢
1 cos? t 4 sin® ¢ cos {
=\ — dt= dt = dt
S cos ¢ sin’ ¢ S cos ¢ sin® ¢ S sin? ¢ +
ol = g+ i+c—— ittg'!
cost sint nie cos ¢ - tg ¢

+In ngm/ +tg?tl 4 C= — —— Vi +ln lx+V1+x]+C. <

Hpuwmep 3. Haiiru § o> — x*dx.
» [IpumeHduM TPHTOHOMETPHYECKYIO MOACTaHOBKY X ==a sin{. Torna

drx=acostdt, Dp —n/2<t<n/2, Dy —a<x<<a, Di+ Dy n
8.5
§ Va2 — xzdx(z—-)g a® — a? sin’ ta cos tdt = a® { |cos | cos tdt =

2 2
= a? {cos? tdt=a2g : +2C°5 ’dt=92—g di -+ %Scothdt:

at - a . a a® .
——2—t+T51n2t+C—Tt+—2—smtcost+C.

B nosnyuenHom BbipaXceHHH nepefifleM K NepeMeHHOH X, UCNOJb30BaB paBeH-

crBa { = arcsin % u cos{=1/1 —sin?t=1/1 — x’/a’. B pesynbrarte

2 2
~a’ —xde-—E-arcsm—-{—g-i 1-X 4+c=
2 a’

a

HMEeEM

2

= %arcsm—- + Wla —x*4C. 4

[Ip# uHTErpHPOBAHHH HEKOTOPDBIX qaymmuu yacto uesecoof6pasHo ocy-
HIeCTBAATD nepexon K HOBOJH NepeMeHHOH ¢ MOMOLLBIO NOACTAHOBKY [ = P(x),
a He x = ¢(i).

Mpumep 4. Haiitu Sws/l - sin x cos xdx.

» [Ipumenum noacranoBky |+ sinx=1{ Torna cosxdx=dt u

4/3
S‘\S/l+Sinxcosxdx=gt”3dt= ; +C“'j4— V(1+Smx) +C. 4

/3
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Mpumep 5. Haiitu Se"‘sx2dx.
» Bocnoabsyemcsa nojpcranoskoii —x® —¢. Torna umeem — 3x%df=

=dt, Fldx= —%dt i

-3 1 1 1 3
-t 2 — oo =___l — _ __p—x
{e xdx_§e( 3>dt ze'+C ze "+ C.

dx
Mpume; Haiitu S .
p@ (x4 1)/*® 4+ 2¢ 410

1
» B osrtom cayuae nenecooGpa3Ho NpUMERHTh NOACTAHOBKY ¢ =

x4 1°

Toraa x=-—l—— 1, dx = —Lth 71
\ ¢ t

1
—t—2dt

S dx =S ] —
(x4 1) V2425410 1 1 2 1

)
=« =__S LI S YRER Y NrY i
St o+ 1 3"

3 9
T TV ey

3ameyatnue Jaa HaxoxieHus Heonpele/eHHbLIX HHTEIPANOB METO-
oM 3ameHbl NepemeHHOH (MeTOLOM NOACTAHOBKH) NpejJaraercsi cxema
BLIYUHCJIEHHH, KOTOPasi [aeT BO3MOXHOCTb KOMNAKTHO H MNOCJeN0BaTebHO
M3JI0KHTh XOJ PeleHus 3afaud. BocnonbsyeMcst 3Tofl cxeMOR HpH peleHHH
y»Ke PacCMOTPEeHHOro npHMepa 3:

S Vai—xldx = dﬁ _ Z 2:;; tt’dt =S a*—a’ sin® ta cos tdt =-

=a28 |cos ¢} cos {dt =a28 cos? tdt=a28 1 tcos2f

=——:;——ln

+C. 4

5 dt =

a? a? . a? &2
N 2 x

a a? { = arcsin = sin { = il

=—2—t+75intcost+C= —
cost = W/l—sin2t =/l —x2/a?

a’ . x a / % a’ X
=—2—arcsmg+7x 1—7+C——2—arcsm7+
+%‘\/a2—x2+ C. 4

31ece ¥ panee NpH 3a0HCH pemeﬂuﬁ npHMepoB, B KOTOPBIX HCNOJIb-
3YIOTCS METOAbl 3aMeHbl nepemeﬂﬂoﬁ H HHTErpHpoBaHHA MO 4aCTAM, BCe
NPpOMEXYTOUHbIE BHIKJAAKH Mbl 5yD£M 3aKJ/jloyaTtb MEXKRY BepTHKaJbHbIMH
JHHHUAMH,
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A3-8.4

Haibitu HeolpeAeJ/ieHHbIE HHTErpaJinl.

1. S__d’f__ (Orser:2(\x + 3 —Inl1 + Vx4 31)+ C.)
1+ x+3

2.Sx5 (5x% — 3)" dx. (OTBeT o V6x" — )‘2+c)
(OTBeT.‘ — anj;a

3. Sﬁﬁ —|—C.)

4.S °1+mx dx. (Oreer: 2o/1+1Inx-—1In inx—}—
+21n|w/1—|—lnx—ll—|—C
S\/_ e (Orser: /x — 4x -+ 4( L +%) + C)
x4 \Jx

6. S___d_x___. (OTBeT.' ——lnxﬁ}-Qﬁ}-2 V2 x| —l—C.)
x4 x4 1 *

7. S-\/ 144 — x*dx. (OTBeT 72 arcsin 5 +
+§\/Ez_—(x? + c.)
8. S e (OTBeT: C— “x2+9).

¢+ 9 9«
9. dx. (Orser: 2(ef —2n/e* + 1.
10. . (Orser: In |— 22— +C
Sxm7( T8eT n’l+W}+ )

CamocrositenbHas pabora
HaiiTn HeonpejeleHHble HHTErPaJbl.
1. a) x*/4—3x*dx; 6) S—li—x— x
1+

(OrseT a) ——\/ Y 4 C; 6) 23-\/——x—{—4\/———
— 41n(1 +/0? +c.)

2. a)S i,dx; 6)8 dx

\/9-—2v x4 —x* .
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(Oreers a) —1Y@— 27+ C: ) — L n[EEVE )
+c.)

3. a) 8\7/1—|—cos2xsin 2xdx; 6) S—“l:x?dx.

b

(OTBeT.' a) —%w/(l—l—cos2 x)*+ C; 6) C—_le_x2_

— arcsin x.

8.5. HHTEFTPHPOBAHHE MO HACTAM

Merod unTezpuposatus no wacTam OCHOBAH Ha cjepylowedl GopmyJe:
fudo = uv— {odu, (8.6)

roe u(x), v(x) — nenpepbiBuo nubpeperunpyembie dyukiuuu. Popmyna
(8.6) HasbiBaeTCs opmyAol UHTEZPUPOBAHUS nO 4acTam. IIpuMeHsTb ee
tlenecooBpa3Ho, Korja HHTerpaJ B npasoil 4actd dopmynbl Gosee npocT
LUIST HAXOM/CHHS, HEXKEeNH HCXOAHBbiH. OTMEeTHM, YTO B HEKOTODHIX Caydasx
¢opmyay (8.6) HeoOXORMMO NPUMEHATb HECKOJbKO pas.

MeTon HHTErPHPOBAHHA MO HacTAM DEKOMEHLYeTcs HCMoJb30BaTh
LS HAXOMAEHHs MHTErpatoB o QyHKuuil x*sin ax, x* cosax, xfe™,
x*Infx, x*ch ax, af* sin ax, af*cosax, arcsinx, arctgx ¥ T. A., Tae
n, k — lLieable MOJOXKHTeNbHBEIE NOCTOANHbIE, &, B € R, a TakXKe AN OTHICKa-
HUS HEKOTODHIX HHTErpasoB OT (yHKuHH, CONEpKAWHX 06paTHbIE TPHIOHO-
MeTpHUECKHEe i JOTapH(MHUecKHe (YHKUHH.

Mpumep 1. Haiitn §xe™>dx.

» Bocnonbayemca MeToAoM WHTerpuposanusi no uacram. Ilosmoxum

u=x, dv=e""dx. Tornadu=dx, v= fe=2dx = —%e‘“ 4 C (Bcerna
MOMHO cunTaTh, uto C =0). Caenosarenbno, no dopmyne (8.6) umeem
S xe_hdx(ﬁ)x( — -;—e_“) — S — —%— e~ ¥dx =
1 —2x 1 —2x
= — —2—xe — 7€ 4 C. 4
Npumep 2. Haiitn §(x2 4 2x) cos 2xdx.
4 S(x2 +-2x) cos 2xdx =

u=x>42x, du=(2x+42)dx,
(8.6)

— {dv=rcos 2xdx, v= S cos 2xdx = % sin 2x | =

(8‘6) 1 2 . .
= ?(x 4-2x) sin 2x — \ (x+ 1) sin 2xdx =

u=x+41, du=dx,
= | dv = sin 2xdx, =

1
v = — ' Cos 2x
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== —;—(x"7 + 2x) sin 2x — ( —(x + 1)% cos 2x + S% €08 2xdx) =

=—;-(x2+2x) sin 2x+—;—(x+ 1) cos 2x+-:ll- sin 2x 4+ C

<4
Mpumep 3. Haiitu Sx arctg xdx. d
u=arctg x, du = - x2,
. 14 x
» \ xarcig xdx = , =
dv = xdx, v= .
= , 3
x* 1 xdx x* S 241—1
= tox — —\ 2 retg x— — ————dx =
g arciex 2S I+ 2 T Y T e
x? 1 1 dx
Ty Arce X 28 *+ QS (e
x2
=5 rctgx— ——x+ arctgx+C <
Mpumep 4. Haiitu Se sin xdx:
- . u=sinx, du = cos xdx,
2% o3 _
» Se sin xdx = dv = e>dx, v—~e’i‘(’
u=cos x, du = —sin xdx,
= —1—32‘ sin x — —\ e cos xdx = 1
) 2 dv =e¥dx, v = 732" =
] 2% o 1 1 2x 1 2% o3
=?e smx—7 ?e " COS X — —73 smxdx):
1
= —21-e2" sin x — —4—32" cos x +Tl e** sin xdx.
Tepenecss nocnenunit uurerpan s JIeBYI0 4acCTb pPAaBeHCTBA, NOMYUYHM

3 2x o: 1 2K o1 1 2% 3
—4—Se smxdx_7e smx—Te cosx—i—TC.
Caenosarteanto,

Se“ sin xdx = %32’ sin x — —é—e” cosx4C. o4

Mpumep 5. Haiiti {x? In® xdx.

u=In’x, du=21nx-—1—dx,
» {210 xdx = x =
dv = x*dx, v=1x/3
X, 2 3 1 2, 2 2 N
—?ln X_TSX lnx-7a’x_§ln x—g\x In xdx =
u=Inx, du=dx/x, ©® 0,
2 3 == In"x—
dv=xdx, v=1x"/3 3
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2/ i ®1 2, 9 2 (¢,
“?(?‘”_S?Td")“?‘“ x—gx“lnx+ggxdx=
_Ls 2 _2 3 2\3

=3 In®x g* lnx+fx +C. 4

A3-8.5
Haiitn nannele Heompeldesennpie HHTErpaJbl.

1.4 x cos 3xd)§.,:<013e1: %x sin 3x _|_% cos 3x -+ C.)

2. Sarccos”)éa/!x (Orser: x arccos x —/1 —x2+C)
3. { (@ —2x+5B)e~"dx. (Orger: — e (x4 5)+C)
4, Sln xdx. (Otset: x In? x—2xlnx+2x+C)
5. chosx dx. OTBeT — _|_1n‘tg_l_|_(;)
s sin x
6. S e~ dx. (OTBeT: — _e~x2(x2+ 1)+ C.)
7. § eVdx. (Orser: 20" (\[x — 1 +C)
8. Ssm (In x)dx. (Oraer 5 < (sinln x—cos In x)—I—C.)

CamocroaTenpnasn paGora
HaiiTi Heornpene/ieHHBIE HuTerpaJsl.
1. a) S lr;x dx; 6) Sxe\“ dx;
B) { x arcsin xdx.
2. a) {xe'""'dx; 6) {In (14 x%dx;
B) chos (x/241)dx.

3. a) {In(x—3)dx; 6) § xcos(@x—1)dx;
B) { x-2%dx.

8.6. HHTETPUPOBAHHUE PAHOHAJIbHBIX OYHKUHA

Payuonarbrod ynxyued R(x) Haspsaerca (yHKUHN, PaBHAS OTHOLIe-
HHIO JIBYX MHOTOUJICHOB:
m(X)  box™ m—1
Ry =2 () _box™ 4 o™ - b

8.7
Pa(x) X" 4 g x" ' 4 da, ®7)
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rHE m, n — Ledble NOJOXHTeNbHble uuchaa; b, q;€ER; i=0,m, j=0, n,
Ecnu m << n, To R(x) nasniBaercs npasuavroll dpoboio, eciiu m 2= n,—
HenpaguabHoii 0poboro.
Besikyio HenpaBHibHYIO APoGb MyTeM JeJieHHs YHC/IHTENA Ha 3HaMeHa-
TeJIb MOXKHO NPEACTAaBHTb B BHAE CYMMBl HEKOTODOTO MHOTOW/eHa H mpa-
BUJILHOH ApOGH:

Qmlx) _ Q%)
Pal) ~ M TG
. Q) .
rae Mu—nm(x), Qi{x) — MHOrouJIeHH; P npasuibHas ApoGb; [ <n.
x4
Hanpumep, ————— — HenpaBHJ/bHas npo6b. Pasnenns ee unciu-
x*+3x—1
Tefb HA 3HaMeHaTeldb (MO NPaBHJY [eJeHHS MHOIOYJIEHOB), MNOJNYYHM
4 —
2x +4 — X —3x+ 104 233x—|—14 )
x*+3x—1 x*+3x—1

Tak Kak BCSIKHiI MHOTOUJIEH JIETKO HHTETPUPYeTCs, TO HHTerpupoBaHHe
PaLMOHATBHBX GYHKUWH CBOAHTCH K HHTETPHPOBAHHIO NPaBHIbHBIX KPOGei.
Tlostomy B AaibHeituiem Gyaem paccMaTpHBaTh GyHKUHH R(x) npn yclnoBuH
m << n.

I pocrediwedi Apobsio HasbiBaeTcs APoGb OLHOTO H3 CJIEAYIOUMX YETHI-
pex THUROB:

A A
l x—a 2) (x —a)*’
Mx+ N ’ B Mx 4+ N
C4pxrt+q (* + px + g’

rae A, a, M, N, p, ¢ — nocrosiuubsle uncna; k — uenoe, k 2= 2; p?— 49 < 0.
QueBHAHO, YTO HHTETpajsl OT mpocTefiiux Apobeil NepBoro H BTOPOTo
THNOB HAaXOASITCS JIETKO: :

A
Sx_adx_Aln ix —al+C,

A

(x—af~'1 —k)+c

S&—:‘ia—)zdx—_;A S (x — a)=*dx =

MeToauKa HaXOX[EHHS HHTErpajioB OT npocTeAmHX Apobed TpeTbero
¥ 4eTBepPTOrO THMOB paccMoTpena B § 8.4. Takum o6pasoM, Bcakast NPoOCTe-
mas paiHoHajdbHast ApOGb MOXeT GbITh NPOHHTerPHPOBaHa B 3jeMEHTap-
HBHIX QYHKIHAX.

M3BECTHO, YTO BCSIKMH MHOrouiieH Pq(x) ¢ JeHCTBHTENbHBIMH KO3(hdu-
LIMEHTAMH Ha MHOXKECTBe HEHCTBHTENbLHBIX YHCE] MOXKeT ObTb NPElCTaBJeH
B BHIE

Po(x)=ao(x — ) .. .(x — ap)*(x* + pix +

+ @) (8 F pex 4 g5, : (8.8)
FAe i, .., G — JeHCTBHTE/NbHLIE KOPHH MHOFOWIeHa P, (x) xparHocTeh
ki, ., kg, a pi—4g, <0 (y=1, s); kit ..+ kg+206 + ...+ 2 =n;
uucna ki, ..., ks, i, ..., {s — LeJble HEOTpHUATe/bubIE, Toraa BepHa

Teopema (o pasoxcenun npasuasroi OpoGu 6 cymmy npocreduux
dpobeii). Beakyio npasuisnyto payuonasbryio dpobs (8.7) co snamenaresen,
npedcragaennsin 8 6ude (8.8), MONHO pasaoxwcuTs 8 Cymmy npocreluiux
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payuonarsubix dpobed Tuna 1—4. B dannom passooenuu Kandomy KOPHIO

a, kpatHocTu k., (r=1, B) muoeourena P.(x) (mmomutearo (x — a,)*)
coorgercTsyer cymma R, dpobeil suda

A Az

x—a, (x—a)

. Ap

(r— )t

s+ .+ (8.9)
Kaswdoii nape kommaeKCHO-CONPAICEHHLIX KOPHEL KPATHOCTY by MHOZOULEHA
P (x) (mrooxcutenio (X2 + pyx + q4)") coorsercreyer cymma t, 308 meHTApHOLY
dpobeii :

M|X+N| sz-{;Nz' M“X-{—N/'
£ + pyx -+ g (x2 + pyx +177)2 ('%2 + pox + qy)"'

Jas Boluncienust 3navennit A, M, N B pasjoxeHnH ¢yHKuMH. R(x)
Ha CYMMy NpOCTefitHX PalHOHANbHBIX APOGel HacTO WCNONb3YIOT MeTol He-
onpedesennbix Ko3(PuyuenTo8, cyTh KOTOPOTO-3aK/IIOUAETCHA B CJCAYIOIEM.
C yuetom dopmyn (8.9), (8.10) mamnyio apoGb R(x) mpeacTaBaM B BHAE
CyMMbl RPOCTEHIIHX pallOHabHLIX ApoGefl ¢’ HeompeleeHHbIMH k03¢ dH-
nuentamu A, M, N. [loayuennoe paBeHCTBO siBjAeTcs ToxaecTBoM. [losTomy,
ec/i NPHBECTH BCE APOOH K 061eMy 3HaMeHaTeaio P,(X) B YHC/IATENE ROJTYIHM
muorousieH Q¥_,(x) cremenn n — |, TOMIECTBEHHO paBHbIA MHOTOYJIEHY
Qnm(x), cTOstIiEMY B uHCIHTeE Boipakenns (8.7). [lpupasusas K03 GHUHEHTD!
ApH OAMHAKOBLIX CTEMEHAX X B ITHX MHOrOWIEHaX, MOJYYHM CHCTEMY 7
ypaBHeHHi NJsI ONPELEJCHHST n HEH3BeCTHHIX Kosdpduuuenros A, M, N
(c uHaexkcamu).

B HEeKOTOpBIX C/Iyuasix € LeJIbI0 YNPOULCHHA BHIYHCACHHA MOKHO BOCNOJb-
30BAThCH CACAYIOIWHM coofpaxceHneM. Tak KaK MHOTouieHn Qm(x) #

*_ () TOMEECTBEHHO PABHEI, TO HX 3HaUEHHS PABHLI NIPH JIHOCBIX UHCIOBBIX

3HayeHHAX x. IIpuAaBas X KOHKDETHHE UHCJIOBbE 3HAUEHHsS MNoJydyaeMm
cHCTeMy ypaBHeHMHl nJist onpejeleHHs KoabduunentoB. Takoi Meron Ha-
XOX[ICHHA HEH3BeCTHHX KO3(PQUUHEHTOB HA3HIBAETCS METOOOM HACTHBIX
3nauenut. Ecin 3HaueHust X COBNAJalOT ¢ AeHCTBHTEJbHBIMH KODHSMH 3Ha-
MeHaTeNi, MOJydaeM YPaBHEHHE C OIHHM HEM3BECTHHIM KO3((HIHEHTOM.

2x —3 dx ’
xx—1Hx—=2)""

» B coorserctBud ¢ (opmysoii (8.9) passioxeHue Ha 3jIeMEHTapHbe
npoGu HMeeT BHI

e e (e A

Ecau npuBecTd ApoGH H3 NaHHOrO pasfioxeHHA K ofluemy sHaMmesa-
TeJql0, TQ OH COBnAaZeT CO 3HaMeHaTeJeM HCXOAHOH MONLIHTErpasibHOA
GyHKuHA, a YMCJMTEJH ROABIHTErpajbHHX (YHKUMA B JeBod M NpaBo#
yactax ¢Gopmyin (1) 6yRyT TOXAECTBEHHO PaBHBIMH, T. €.

2x—3=A(x— 1) {(x—2) 4+ Bx(x —2)+ C(x — Hx. (2)

IpupaBHuBas KOI(QPHUHEHTH [PH OJHHAKOBLIX CTeneHAX x B 06enx

yacTAX ToxjecTsa (2), mojlyyaeM CHCTeMY ypaBHCHHH
20 =A4B4+C,

—3A—2B—C,

| —3= 24,

pewenue koropoi: A= —3/2, B=1, C=1/2.

Tenepn Halifiem xo3dduuneHTs PasoKeHHS MeTOAOM YacCTHHIX 3Ha-
uennh. [TopcraBum B TOxKAecTBO (2) BMECTO X HacTHhie 3HAYeHHS, paBHbIE
KOPHSIM 3HaMeHaTenst o =0, ap =1, oz = 2. [Tonyunm pasencrsa — 3=

+ o+

(8.10)

Mpumep 1. Haiita S

k—
]
Il
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=24, —i= —B, 1=2C, orxyaa caeayer, uro A= —3/2, B=1,
C=1/2. ToncraBue B paseHcrBo (1) Hafifennvie 3HaueHus Koaddu-
LIHEHTOB, OKOHUaTeJbHO HMeeM

[t (2 4 122 e

=—%ln]xl—+—ln|x-—l|+%ln|x—2[—+—C*,

rie C* — APOH3BOJLHAA MOCTOSHHAS HHTErpUpOBaHild. €

xdx
Npumep 2. Hadith \ —————.
pEvep Su—na+n

» Ha ocHosaHum Teopembl 0 Pa3J/ioXeHHH NpaBUibHOH Apolu B cyMMy

NPOCTEHIIHX ApoGel HMeeM
xdx (8.9 ( A B C )
= + dx.
o=ty = VG o PR

Ipusenss Apo6r B oOeHX 4HacTHAX MOCAENHEr0 paBeHcTBa K oflieMy

3HaMeHaTeso, uMeeM
x=A@+ 1Y+ Bx— 1)+ C*—1). (1)

Ipu x=1 u x= —1 naxogum, uto 44 =1, —1 = —2B, 1. e. A=
=1/4, B=1/2

J11st Bolupc/eRus 3uavennss C npupasuseM B ToxjaecTse (1) koagdu-
usenth npu x% Toayuum 0=A + C, 1. e. C= —1/4.

OxonuaTeJbHO HMeeM

xdx i 1/4 1/2 S—l/4 _
Su—na+n2_8x—ld”+gu+nzﬂ+ P E
1 1o 1
1 x—1 i 1
=gEFT| T P e

xdx

ﬂpumep@ Haiitn Sm

» Corsacuo ¢opmyaam (8.9), (8.10), PassnoxKHM MOALIHTErPAJIBHYIO
GYHKUMIO B cymMMy RpocTefinnx apofeit; BHINOJHAB NpUBEACHHE K obuiemMy
3HaMeHaTesMo, HOJYyUHM

S(x—lﬁiwl) zg(xill + ﬁfif')dx:

=S AP+ D+ WMx+N)(x—1) dx
(x— 1)(x2+1)

CuriefoBaTenbHO, .
x=AQ 4 1)+ (Mx+ N) (x — ).
Itpu x =1 noiyuaem | = 24, 1. e. A=1/2. Jlasee,

A+ M=0,
A—N=0,

X2
Xe
otkyaa M= —1/2,"N = 1/2.
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OKoOHYaTeJLHO HMeeM

1 1 I
S xdx _Sj_ —erfte)
coneErn N\ F T T e =

1 1 s 1
_—Elnlxl—Tln]x +1]+—2—arctgx+C.<

x*+3x*—5 »
x4 2x% 4 bx
» B jpansHoM cayuae mombiHTerpasbHas (YHKUHst sIBAETCH Henpa-

BHJIbHOH Apo6bio. [lyTeM [Je/ieHHS UMCAHTeNIst Ha 3HAMEHATeNb BbIACIHM
He/ylo 4acTb PAIHOHAJBHOH APOGH M NMPaBHJAbHYIO PallMOHAJILHYIO APOOb:

Mpumep ‘4. Haiitn I(x)= S

4 2 __ 2 _
xs—!—Sx2 5 —x—24 2,§+1(3x 5.
x° 4 2x° + 5x x° 4 2x° + 5x
CaegosaTelbHo, ¢ yueTom ¢opmya (8.9) u (8.10)
2¢2 4+ 10x—5 (x —2)°
1{x) = —2)d - dx =
= ”‘+Sx<x2+2x+5) L

A Mx+N
Ay TN Ny
+S(x + f+&x+5)x

IlpuBenst x ofueMy 3HaMeHaTeqo ApoOH B HOC/He[HEM HHTErpaje
H NpPHPABHAB YKCJIWTE]H NOABIHTErPaNbHEIX ApoGedt B J1€BOH K NpaBoi
4acTAX 3alHCAHHOrO PaBeHCTBA, MOJIyuHM

25 4 10x — 5= A(x® + 2x 4 5) + Mx* 4 Nx.

IMpupaBunBas Ko3PQHUHEHTH INPH OJMHAKOBBIX CTEMEHSX X, HMEEM:

x2 2=A+ M,

x! 10=2A4 + N,

x| —5=5A4,
orkyaa A= —1, M=3, N=12.

OxoHYaTeIbHO NOJyuaeM

1= +S(—%+ Sxt 12 )dx = Ui/

2 4245
_ B3( 2x4246 ,  (x—2°
ln|x|+28x2+2x+5 dx = 3 In x| +
3(_2x+2 dx k=27
+28x2+2x+5dx+98(x+1>2+4— 7 x|+
3 2 9 x_+_[
+ 5 Inlx* + 26+ 5] 4 S arclg —5— + C. 4

A3-8.6

Hafl,Tl/I JaHHble HeoIllpeJeJeHHble HHTEerpaJbl.
9

x—4 ] (x —2)°
1. Smdx. (OTBeT. In P —}—_C.)

A
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2, Sx—ﬂ—lg—dx (OTBeT.' %3 +x72 +4 4+

X —4x

In|X&=2") 4 ¢
+"| (r + 27 )

41 — 1
3.\ OTBeT x+ 4 In& — +c.)

x2—2x 43 . 1
4, S O — 7 15 dx. (OTBeT. — -+

+ In (x—1(x—3) +C)

| x]

5. S (2x* — 3x — S)dx (OTBeT.’ n =25 +

(x— (2 —2x+5) lx—1]

)

.+_

ro| —

x’dx L1 1 1—x
6. S e (OTBeT. 7arc’tgx—i—Tln‘ —{—C)
2xdx .ox—1 1
7. Sm (OTBeT. ST - Infx+ 1]+

+—;—ln(1—{—x2)—}—C.)

CamocrosiTesibHas padota

Haiity neonpeneeHHble HHTETDAJIEL.

l.a)S dx 'G)S ddx
x—DE+2x+3) x(x2 + 4)

(x— 1) (x + 3 6 In
Gryr I TC 0

2, 2x? 4+ 41x — 91 dx: 6 dx
2) S(x—1><v+3><x—4> x 6) Sx<x+1>2

(x— 1) (x — 47 1
S \+c 6) — +

Ve +C.)

(OreeT: a) L in
12 jx]

(OTBeT.‘ a) in

+ln|xji—l{+c')

dx . 13dx
3. 2) S x(E—1) 6) S X+ 6x +13)
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(Orser: a) 1ni"|;l‘—1 +C, 6) In x

Vi 6x 413 +

—}—5.21r<:tg"7'2|~3 +C)

8.7. HMHTETPHPOBAHHUE HEKOTOPBIX MPPAU,HOHAJ]belX
®YHKUHH

He nasi Besikofi mppalMoHa/bHOH (QYHKLUH MOXHO HaHTH nepBooG-
pasHylo B BuAe »3jeMeHTapHOH ¢yHkuun PaccMoTpuM MHTerpajbl OT
HEKOTOpbIX HpPPaLHOHANbHLIX (PYHKUHH, KOTOpble € NOMOILbIO ONpelesieH-
HBIX NOACTAHOBOK NPHUBOAATCH K HHTErpasaM OT PalHOHAJbHHX (YHKULHH
HOBOH nepeMeHHOH.

Wurerpan Bupa

ax 4+ b\ ax 4+ b\
Jo(e (B) - (5a) )

rae R — paumoHasgbHas &yHxumd, a, b, ¢, d — NOCTOsAHHbIE, 7;, Si—

HeJble NOJOMHTeIbHBE 4YHCAa, { =}, v, NPHBOAMTCA K MHTerpajy oOf
panuoHaIbHOH QYHKUHH HOBOM IepeMeHHOH u ¢ TNOMOIULbIO NOACTAaHOBKH
ax+b
cx+d =
(3necy uucio m — HaumeHbmee o6mee kparnoe (HOK) suamenareseit
ApobGeit —;:— ;v, T e m==HOK (51, .., W)

v

B uacruoctu, HHTerpaJ BHAA
SR(x, xS L x™ ) dx

NPHBOAHTCA K MHTErpady OT PanuOHAaAbHOI (yHKUHH HOBOH nepeMeHHOH
4 ¢ TOMOILbIO HOACTAHOBKH X = u”

\/;dx
Ve 4
» Tak kax HOK(2, 4)=4, 1O
S \/;dx S x2dx x=u' \_

Jets JFT+d ~ ldx = 4udu

2 5 2
4
=4S_”_u3du:4g_‘;ﬂ-=4S(us__§”_)du=_us_
w4 ut 4+ 4 w4 3

Mpumep 1. Haiitn S

16
— 13—6m (P4l 4+ C= %%/;ﬁ— —-1n |4/ +4]+cC

NOCKOJIbKY U == {/? <4
. Vx + ldx

Vet 1+ Ve +1

Mpumep 2. Haiitu S
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» Tak xax HOK(2, 3, 6)=6, To

S____—_Gx—*_ldx :x—+—l=u6, ——S 6uduy =
x—|—1+3x+1 dx = 6u’du u 4 u?

=68”+1 du—GS(u —ufu—t4 +1)du=

ut — 2P+ 3w —6u+6Inlut+ 1]+ C=

-7
gs et 1P — 2Vt 1 38+ 1 6\/x+1+61n|1/x+1—|~
< +H+C 4

HMurerpuposanue \HeKOTQprX dyHKuHMH, paunOHAJLHO 3aBHCALIMX OT

~Jax? + bx 4 ¢, omucano B § 8.3, 8.4.

PaccMoTpum uHTerpaJ BHAA

w

S - Pa(x)dx

“ax® Fbx+c |

rae P,(x) — muorouses crenesd n. OKasbiBaeTcs, YTO LAHHBIH HHTErpaj
BCErAa MOXHO MpeACTaBMTb B BHAE

P,
S — P dx=Qui(x/ax? +bx+c+
axk +bxc
Y S __L,
Vax®+ bx +¢

rie AER; Qn-1(x) — MHOTOUWNEH cTemeHu n — 1. “¢  Heompene]eHHBIMH
KO3 dulMeHTaMHl, KOTOphie HAXOJAT CJERYIOULHM , 06pa30M JNuddepen-
nMpyeM pasenctso (8.11), B pe3aysibTaTe nojyyaeM TOMAECTBO, M3 KOTO-
poro onpefelisieM. koG uuHeHTH MHOrowIeHa Q.1 (X) U 4HCHO A.

4 2
Tpumep 3. Haiitu Sﬁiidx.
) Vx' +d

» Cornacno dopmyne (8.11), umeem

4 Av2
S"“““_" dx=(Ax3+3x2+Cx+D)w/x“’+4+7»S I

Vx2 44 Vxi44

Mponuddeperuupyem nocieanee paseHctso. Iloayuum

(8.11)

4 2

A A By + O VR A+

e+ 4

+(Ax* + Bx? + Cx + D) A

\/x + 4 Vx4 4

YMuoxuM oGe yactu paeenctsa (1) na \/x* 4+ 4. Toraa

4’ =(3A° + 2Bx + C) (P + 4) + (Ax° + Bx® + Cx + D)x+ A
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Bocnoab3oBasiiuch MerooM HeolpeAesieHHLIX KOo3(PQHIHEHTOB, NOTy-
YHM CHCTEMY ypaBHEHHH

x* 1=34+A4,
¥ |0=2B+ B,
¥ 14=12A+C+B,
x'10=4B+ D,
X[ 0=4C+
pewenne kotopoit: A=1/4, B=0, C=1/2, D=0, A= —2.

CrefoBaTesibHO,

4 2 3
2 IS
S XA g X j: LV a—2In x4+ 4] +C* <
x4
Hrrerpan ot auddeperunassHoro 6uHoma
Sx'"(a + bx"Ydx,

The a, b — NocTosiHHble, OTJAHUHBIC OT HyJsi, m, f, p — palKOHaJbHbe
YHCJIA, MOXHO INIPHBECTH K MHTEerpally OT paUMOHaJbHOH (YHKUHH C RO-
MOWbIO NOACTaHoBOK UelHIeBa B CIACAYIOMHX TPEX cayyasx:

1) eciu p — UeOe YHCJIO, TO MMEEM DAaccMOTPEHHBIA Bhulle ciydal
HHTErPHPOBAHUS NMPOCTEHLIHX HPPALUOHANBHEIX (DYHKIHH;

2) ecau (m-1)/n — 1enoe uyucAO, TO TpHMEHsIeTCS NOACTAHOBKA
a+bx"=u, p=r/s, s>0;

3) ecan (m+ 1)/n—+—p— Lefoe YHCAO, TO HCIOJAb3yeTcs TOACTa-
HOBKa a + bx" = u’x". .

dx

x4+ xt

» Tax kak m=—7, n=4, p=—1/2, 10 (Mm+ l)/n+p_
= —3/2—1/2= —2— nenoe uncio. Vmeem Tpetuil ciyuaii unTerpu-
pyemocth AuddepennnasbHoro Gudoma. Toraa

T+ xt=u?t, x=@w?— 1)~/

dx= — — (U — 1)"*udu

Tipumep 4. Haiitu S

.

= S(zﬂ S Al (T 1)‘/2(—%) (W — D)™ udy =

V4 xt

————;—S(u?—l)duz Ly +—u+c , A==
=(_g%+§?>‘\/l+x4+6'. <
A3-8.7

HafiTu nanHbie Heonpe/eNeHHBIE HHTErpAJIEL.

1. 83—;5_—(1)64—\F (OTBeT: %ln IB\/;—}— 4] —}—C.)

Sw/l/_di/— (OTBeT 6{5 121 12l |2/

——ll+c.)
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Orser: —( 3x+4—

3. S dx (
\Br+4423Bx+4 3
—\Bx+4+41n({/3x+ 4+ 21)) + c.)

4, S\/x'ixﬁ/; (OTBeT.‘ 4(%\/;4— 7\4/;—}— 49 In |\4/;——

—7I)+C.)

5.8 l—x dx (OTBeT lnl VI x—vt—x +
Vs ¥ Y i

+2 arcthi ;’;—}— C.)

6. Sx53 (14 x*?dx (OTBeT —1/(1 + P —
— V(I + 2+ C)

CamocrosiTensHas pabora

Hatitu HeonpeAeJeHHbIE HHTerpaJsl.

1. a) sz/;ldx 6') SW/;%

(OTBeT.' a) —( LR —In (1) + G
. 6) ("52__4)_3__ Vet 2 c_)

2. a) Sde; 6) S Axdx

Vr Voot i+ F1+1
(OTBeT a) 2/x —2/x" 4 ¢ 6) 33/x+ 1 —4(x+ 1)+
+C.)
3. a)S S _4xdx )
\/—+\/— (Bx— 87— 23x —8 + 4

(OTBeT a) 6( x_\/7—+\/~ ln 1—}—\/—)—}—(]
V/3r —8)' +2(3x — 8) +c)
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8.8. HMHTETPHPOBAHHE TPHIOHOMETPHYECKHX BBIPA)KEHHUA

WHrerpans Buna
SR(cos x, sin x)dx,

(8.12)

rie R — pauwnonanpHas Qyaxuus, UPUBOAATCS K HHTErpanaM OT pauuo-
HaJIbHBIX (pym(mm HOBOH MEpeMeHHOH u ¢ NOMOILbIO YHUBEPCAAbHOL nO0-

CTaHOBKU tg7=u. B sTom cayuae

—u? 2u 2du
sin x =

=, -, dx = -
u® P4 w® T+ u®

1
Cos x =

(cM. § 8.6).

Mpumep 1. Haiitu dx

I 4 sinx 4 cos x~

» [losaraem tg

S dx _S 2du/(1+zf) _S du

1+4sin x4cosx t—® 7 ) 14u
1+1¢ 142

=Inll+u+C=ln l+tg—;—l+c_ <

= u. Tor,aa, COrJtacHO paBeHCTBaAM

MIRL/W

B clydae, Korja BHMEET MeCTO TOXKAECTBO

R(—cos x, —sin x)==R(cos x, sin x),

(8.13)

(8.13),

AJ17 NPUBELCHHSA NOABLIHTETPAIbHOA QYHKIHH K palHOHANBHOMY BHAY MOMKHO

NPUMEHATD YNPOUeHHYIO noacmuosxy tgx— u. Tlpu atom

sinx = Ccos X = dx = du '
Vi +u2 Vi +u2’ E 4w
Ipumep 2. Haijitu S—__dx .
3+ sin® x

» Tlosoxus tg x = u, cornacno dopmyne (8.14), nonyuum

S dx _S du/(l 4 u? _S du
3—|~sin2x_ 3+u2/(1-§—u2) 3+4u2

arctg +C= arctg —|~ C. 4

TR

Mpumep 3. Haittn {tg® 2xdx.
» Ilpumenum noxacraHoBky tg 2x = u. Torna:

1 1 i
x=7arctg u, dx——2— mdu,

5 . — 1 5 1 — l - J—
Stg 2,\dx—7gu T du = 2S(u u-+ 1+1 )du_

n (1 +u2)+C=—81—tg"2x—Ttg22x+

+%ln(l+tg22x)+c. <

(8.14)



Hpu HaxXOoXIACHUHY HHTErpasos BHIAa

Sf(cos x) sin xdx n Sf(sin x) cos xdx
11€J1€C006pacHO NPUMEHATL NOACTAHOBKH
cosx=1{u sinx=1
COOTBETCTBEHHO.

sin® x

dx.

Mpumep 4. Haditu S T
cos* x

p [Monoxnuy,cos x = {, Toraa

. 5
sin” x I —cos"x .
S—dx:S————smxdx:

cos' x cos' x

:Sl—_—{“—(adz)= - S%dtﬁr S%dl:

t‘l

I I 1 I I
=t - — 4+ C=—+ — —
3 t - 3 costx cos X

+C. 4

cos 2xdx

V(2 -+ 3 sin 2x)° .

Mpumep 5. Hafitn 1=S

I
» [Monowum, 2 -+ 3 sin 2¢ = (°. Torna cos 2xdx = — dt n

K

1 2 i
l=_:_S rdt lSdt: l t—{—C=73(2—]—35in2x)+C.q

378 2

2\/‘

A3-8.8
Haf”XTH JaHnble HCOMNPCAL/JICHHBIC HHTeI‘pa.HbI.
. X
1 L Orser: _l_ In &
"Y3+5cosx T4 91 X
—tgy

3sin® x 4 5 cos’ x

2. S—_dl—— <Orser: \/l_ arctg

15
X
3 dx Orser: In t_gz_—_S
"y 8—4sinyx+7cosx’ : X
tg7—

1t

11 E
4. { cos® x sin'® xdx. (Omer: s X _ 9 X (.

S dx
sin? x + 3 sin x cos x 4 cos? x

(8.15)

(8.16)
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o { | tgx+3— C
Teer. n
( Vis 2tgx+3+w/— )

6. S sin 3xdx. (Orser: %x — —12— sin 6x - % sin 12x 4 C.)

7. S——-_“’S xtsinx gy (Orser: —;— In|tttex

cos? x — sin® x l—tgx

+

b .
+_2_smxcosx+C.)

(Omer In [tg x| —

8. S__.__
Cos x sin™ x

CamocrtosiTeabHas pabora

Haiitu HeonpeseseHHble HHTerpasb
£ 03
1. a) S sin® x dx: 6) S dx

3 4—~5sinx’
Veos' x 5

<Orser: a) % cos®3x — 3 cos™3x + C;

6)  In + C.)

2tg 5 —1

2. a) S————COS 2 dx: 6) S_—Si” xdx

/3 + 4 sin 2x sinx +
(Omer.‘ a) _;_w/3+.4 sin 2x + C;  6) +x+C>

I+ tg 5
3 a) S sin 3xdx . 6) S sin? xdx
VB + 2 cos 3x)? [+ cos® &

(Oréer: a) —;—‘\/3+2cos 3x + C;
t
6) w/_é arctg( %)—x—i—C.)
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8.9. MHAWBHUAYAJIbHbLIE JOMAIRHHE 3AJAHUA K I'Jl. 8

H]13-8.1

Haijite HeonpeneseHHbie uHTerpafinl (B 3agaHusx 1—5

pe3yabTaThl
BaHHEM).
Y]
—2
g, (2HVE 2y,

1.21.

1.23.

HHTErpHPOBAHHUA TMpPOBEepHTbL AudPepeHunpo-

43



44

1.25. S({’/;—%+2)dx.
(F=f+1)ee

1.27.

[

1.29.

X

(s

[

2.5 S ax__
Wl —x)°
2.7. {(1 —4x)dx.
29. [(1—3x)tdx
2.11.S 5 — 4xdx.
213.83 dx
(1 — 4x)°
215.S .
V2 — 5x
2.17 (/1 4 3xdx
219.8 d
W3 —xp°
221.8 dx
@+
2.23. (/5 — 4xdx.
2.25. (/2 — 5xdx.
2.27. {4/3 —4xdx.
2.29. {/(3+5x)%dx.

-
2.2 S V1 + xdx.
2.4. dx_
SVl +x
2.6. S ax
w3/2—|—x
2.8. [(1 +4xydx.
2.10. {+/1 4 3xdx.
2.2, (&
S%/5+3x
2.14. S dx
VB —axy
2.16. Sw5/3—2xdx.
2.18. H/l -+ 3xdx.
2.20. {4
0 S 34-x
2.22. S Y 5 —2xdx.
2.24. { /(6 —5x)2dx.
2.26. {3/4 — 2xdx.
2.28. {3/3 + 2xdx.
2.30. [3/(2 —x)dx.



3.22,

3.25.

3.28.

4.1.
4.3.
4.5.
4.7.
4.9.

4.11.
4.13.
4.15.
4.17.
4.19.
4.21.
4.23.
4.25.
4.27.
4.29.

cos (10x — 3)dx.

<o

“dx ' d d
83—x 3.2. S3x—)lc~9' 3.3 Sz_xgx.
d d d
S R X2 82 2 3.6 82 .
d dx d
SBxiQ 3.8 SQX+3 3.9 SSx—)i4
d d : d

.S4_"3x. 3.11.83“’;4 3.12.S4xj2
dx dx dx
85—3):' 3.14. S4_7X. 315 SSX_S
d d d
: 83_f2x. 3.17. Ss+x3x 3.18. 83_"5x
d d d
S o 320, S S 3l S —
dx dx dx
Sl_h. 3.23.Sl+6x 3.24.82+7x
d d d
S L. 3.26. S o 321 S2xi7
X dx dx
S2x+9 3.29. S.h_g. 3.30. Ssx+ l
4
{ sin (2 — 3x)dx 4.2. {sin (3 —2x)dx
S sin (5 — 3x)dx 4.4 S cos (2 + 3x)dx
{ cos (3 4+ 2x)dx 4.6 S sin (4 — 2x)dx.
S cos (5 —2x)dx. 4.8 S cos (7x +-3)dx.
{sin(8x—3)dx.  4.10. { sin (3 + 4x)dx.
S sin (3 — 4x)dx 4.12. S cos (4x + 3)dx.
S cos (3 — 4x)dx 4.14. S cos (2 + 5x)dx
{cos (3x +5)dx.  4.16. | sin (5x — 3)dx.
Sssiq (?5— 3x);ix. 4.18. % sin (3x + 6)dx.
cos (dbx — 8)dx. 4.20. \ cos (3x — 7)dx.
{ cos (5x — 6)dx. 4.22. { sin (7x 4+ 1)dx.
cos (7x + 3)dx. 4.24. \ sin (7 — 4x)dx.
J cos (7x + 3) { sin ( )
{ cos (3x—7)dx. 4.26. S sin (8x — 5)dx.
S cos (8x — 4)dx. 4.28. S sin (9x — 1)dx.
§ {

4.30. \ sin (9x 4 7)dx
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4,1

9x2-—3 9x2+3 9X2+3.
5.4 (2. 5.5. | = 5.6 87;”‘_4
oxt—3 3 ox? %
5.7 S 3dx | 5.8 S dx 5 S dx
) e R ) ) 55 —3
5.10 S dx 5.11 S_ﬂf_ 5.12 S_d"—
‘ 3 — 522 N Ny
5.13. | o 5.14. { dx 5.15. { 2.
3 —dx 2x?—9 2+ 7
5.16. (—=—. 517, 5 R A T S_‘/E_""—
’\/3x2+1 X"+ \/7——2)(2
500, {2 s, & 5l S-_f‘L..
2% —7 8x°+9 3x?—2
dx Ldx dx
5.22. S 5.23 S____- 5.24. S
4x* 43 Vax? 43 ’\/3—.—4)(2
dx dx dx
5.25. S war 5.26 S P 12 S e
5.28. S dx 5.29. S 2x__ 5.30. S 2dx
a7 4+ 3« e 3
6
2xdx xdx 3xdx
6.1 S____ 6.2. S___ 6.3 S__
b — 4x? 6= 32 4@+ 1
6.4 S 4xdx ' 6.5. S 2xdx 6.6 S 4xdx
13 — 4x? Bx? — 9 \4x 43
dx 3xdx 2xdx
6.7 S_"__ 68.8—_——. 6.9 S
1/9—8)(2 \/3x2—2 3’ —2
2xdx xdx xdx
6.10 S\/—:—Z; 6.11. 827__7_ 6.12. Sm




6.22,

6.25.

6.28.

|
|

O
[ e
S
S

6.14. S 2rdx
2% 45
6.17. S brdx
3 — Bx?
6.20 S xdx
e 3x2—6
6.23 S xdx
o 22— 7
6.26. S oxdx
7x2 — 1
6.29 S xdx
T ) s —2
7
7.2 S Todx
) at—5
5 S dx
) 2243
7.8. S dx
9 — 2x?
7.11 S dx
3x°—7
7.14. S ax
7x* 46
7.17. S dx
Vbx? — 1
7.20. S__d_"__
/8 — 3x?
7.23. S dx
2x° + 7
7.26. S_ﬂ._
V8x?—9

o
—t
(%]

o
—
o]

6.21.

6.24.

6.27.

6.30.

7.21.

7.24.

7.27.




48

7.28. S__ilf_ 7.29, & ___ . 7.30. dx
VI —3x2 S Va2 +5 S 3xT—2
8
8.1. { e dx. 8.2. | e *5:dx. 8.3. | 2~ %dx.
8.4. { e +ldx. 8.5. { e~ %dx. 8.6. | e 7dx.
8.7. (e +7dx.  088. | ~¥dux. 8.9. | e~ *dx.
8.10. { ' *+2dx.  8.11. [e*%dx.  8.12. | e*Fidx
8.13. { e Todx.  8.14. [ &~ 'dx. 8.15. | &®~dx
8.16. [ e*~%dx.  8.17. [ ™dx.  8.18. (' "™dx
8.19. {e®~>dx.  8.20. (™ 'dx.  8.21. ¥ Fldx
8.22. { e ~%dx.  8.23. (e’ ™dx.  8.24. [ %dx
8.25. | e*~5%dx 8.26. | e°~*dx. 8.27. | &'+ %%dx
8.28. | e +%dx.  8.29. [ T'dx.  8.30. {e'Tdx
.
3h.2
9.1. S dx 9.9, S n?(1l—x
2x+DHYmE@e+1) x—1
9.3. S sdx 9.4. S dx
(1 —x)yin®*(1 —x) (1 —x) I (1 — x)
I’ (1 —x) | In(2x—1) -
0.5. | S5 ax. 0.6. (5T ax.
o7 Ssln(.’.%x—{—l)a, 9.8 S Sdx
o 3+ 1 R I Y P I T
dx ‘ x4+ 1) -
9.9. S : 9.10 dx.
G4+ DY@+ 1) S X+ 1 |
91‘1 Vin® (x + 1) dx 9.12 7ln2(x+l);ix
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» Bocnoab3yemcsi MOACTAHOBKOH 4 =2 — e~ . Torna
du=3e~¥dx u

dx _ 1 3 %dx _ 1 =3
Se“(2—e‘3‘) - 3S J—e > 3 In12—e™"1 +C. <
3x° —4x
3. S—xz-ﬁ-dx.

p Paspenus yucauteab NOABIHTErpajbHON (QYHKUHH HA
3HaMeHaTe/b, BHIASAHM LieJyl0 4acTh HeNpaBHIbHOH APOGH,
crosimtefi noa 3xHakom uurerpasa. Ilosyynm wuurterpas ot
ajnre6panyecKoil CyMMBbI: ‘
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4. { cos®(7x + 2)dx.

> I/Icno.nbsyﬂ TPHTOHOMETPHYECKOE TOXKACCTBO cOs?(7x
+2)=1—sin’(7x 4 2), noJyyaem

§ cos®(7x + 2)dx ={ cos?(7x + 2)cos(7x + 2)dx =
={(1 —sin®(7x + 2))cos (7x + 2)dx = cos(7x + 2)dx —

——S sin®(7x + 2)cos(7x + 2)dx = —;- sin(7x + 2) —
— S sin®(7x + 2)d(sin(7x - 2)) —= = sin(7x + 2) —

— 5 Sin}(7x +2)+ C. <
5. { ctg* 5xdx.

€ Tak xak ctg?5x = _ ; —1, 10
sin” 5x
4 — 2 I —_— =
S ctg® 5xdx —S ctg 5x( e l) dx
S 2 ! —_— 2 ==
= S ctg® bx . dx S ctg® Sxdx

- %S cte’ Sx( - sinESx) dx —_S(sini 5v l)'d&:
= _T%ctg35x+%c},g5x+x+C. <A
6. Ssin%xsin—g-xdx. |
> S sin%x sin%xdx = —;—S (cos 2x — coé'5x)dx =

. 1. :
Tstx——]—asnan—}—C. <

7 S dx

)6 —3ct2

» Bouizenum B smamenarese NOABIHTErPaNbHOH yHKUMH
nosHbl kBagpar. Toraa ’

S dx _ IS dx _
_ =1 =,
6x” — 3x 42 6 ] .

x2—




I

_I_S P d’“l/ i _—..I__S
6 ) (x—1/4° L 1/3—1/16 6 e
( ) ( : )

x—1/4 _ 243 (4x—-1)\/§
— 1 C= arctg +C.4
V13/(4+/3) svis Vi3

8&_&i_m

2 — 55 — &*

» BbhigesuB B uHCHHTeNe NOABIHTErpaJbHOH (PyHKUHH
cjaraeMoe, paBHOe NPOH3BOAHOH 3HaAMeHaTessl, MOJYUHM

S 3x—6 i dx=—-——3—S —2x4+4—5+5 dx =

2 —5x—~x 2 2 —5x — x*

=_§_S_‘2_’£—_52_dx_ -QSLz
2)2—5x—x 2 —5x —x*

{(x — 5/2)2 — 2 — 25/4

=— 2 nl2—5x—x+%Z

3

2
=——hi2—sr—x+ 2. S =

S

(x — 5/2)2 (/33/2)?
27 ln|x—5/2—w/33/2I_I_C=
33 |x— 5/2 4 /33/2

|2x—5—/33 C. <
l2x—5+\/1_33_|+

=—%ln12—5x—x2|+

=~ ln|2—5r— xl+ng

9. S dx

Vo' 2x —7

» Bruigenus B 3HaMeHaTesle NOALIHTErPaJbHOH (YHKUHH
NOJHLIA KBajapar, NoJdyyHMm

S dx S dx _
2 —
Vox° 2 —7 '\/_ x—7/5
=_1 dix +1/5) =
VES Vi + 1/57 —7/5—1/25

1 2
$1n|x+ U5 +-[5*+ Zx—1/5|+C. <
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10. S-_.”‘i_dx.
VI — 4x — 3x?

» Ilpencrasum namHmil Haterpan B Buge CYMMBI ABYX
nm‘erpanos, npeﬂ,BapmeJleo BbBIJEJIHB B YHCJUTEJIe noAbIH-
TerpajbHOH (yHKuKH claraemMoe, paBHOe NPOH3BOAHOE NOJ-
KODEHHOTO BHIPAXKEHHS W3 3HAMEHATeJNs:

S 2x—7 dx__ls —6x+21 —4 44 dx =

V1 — 4x — 342 V1 — 4x — 347

=_‘;_S —6x—4 dx — 25 S dx —
VI —4x — 35 3'\/?? 1 4 2

ERE

,=_£m_ 25 dx _
| R

=——§- 1 —4x—3x* — 2 aresin X283 +C=
33 773

= —3'\/1 —4x—3x2 — 2 aresin 3 +2 +C. 4
3 33 Vi
H]3-8.3
Haiitn Heonpepenennnte nurerpassi.
1
1.1. S I=% iy (OTBeT.' ilnl—————“]——xz—l,-l-
x LI B
+/1—x2 4 C.)
sz — 1 . 2 1
1.2, S < dx. (OreeT. Vx2—1 —arccos— + C.)

1.3. S “x1+4 dx. (Oreer: (1/4 + x4+

e BN
T ln,—“_:—'__\/:_f +c)

14. S VI=% e (Orger:c — % *_V“;"‘)s)

x4
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1.5. S 4 — x%dx. (Orser: 2arcsin 12‘- + 12‘--\/4 — x4 C;)

’ l.(_i.’S““xz"_g dx. .(Orser: VE+9+

X

3 |3=&+9
+—-ln|—-———|+ C.

2 l34e+o )
x4+ 4422

x—/4+

1.7. S————“XQ_H dx. (Oreers In

X2

V4—xP + C.)

X

1.8. S “4Tx2 dx. (Oreer: C—-l———'ﬂ—sxz)s.)
X X

12

1.9. dx . ‘ Orser: _* +C.
: S VI + P ( V142 )
V' + 4 dx. (Oreer: c— L ——-——M.)
12 x*
V@4 — 1 )
x° )

3

dx. ( Orger: C — 513

AN S ¢y
V¥ =9 (Oreer: Vx2—9— 3arccos-§ + C.)

dx . (Oréer: C— = )

2dx. (Oreer: %1/(9 — %% —
—3/(9— £?P + c.)

d . Ve —1
l.lﬁ.sm.(Oreer. C—V)T:‘_:— "x )

1.17.S dx .'(Oreer: V"2"+C.)

X

%
S
l
%

S
S
.1.12.8 d . (Oreer: -2 —
S
S
S
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1.18. S Y dx (OTBeT Lip e tx X9t x
\f_——x
-2 4 c)
1.19. (Oreer larccos-l——l— “x —l +C)
x* x—-l 2
9

" dx. (Orser: ¢ — V‘g"‘)s)
Oreer C— “9+x )
x21/ x2dx. (Oreer —arcsmx—
——-g-x\/l—x(l—2x2)+C.)‘

1.23. Sxa 1 — x?dx. (OTBeT.' %-1/(1 — X —
— V(U — 2P+ c.)

(4 — x® dx
—_

1.24. S . (OTBeT.‘ arcsin—;— +

+ '\/4x—x2 '\/(‘l—)c)3 +C)

dx (Oreer X +C )

V4 + £ 44+ 22
Ve’ + dx. (Oreer C— 2l '(g_txz)s )
X

S
S
| 1.27.S dx . (Orser: i_"_.+c.)
il
S

9+ x?

xd (Oreer ——arcsm_——xvg —x +C)
R dx (Oreer C— £ )
x

o




1.30. S lﬁx:_xz (OTeeT: C — arcsin— —
X
— C.
16— x? M )
2
dx - I 1
21\ ———— . ( Orser: C———ln!—-—-
S(x+l)'\/l+x2 ( Vg x+1
__1_ V4«2 )
2 o4
dx x—1
2.2, Orser: —— _J4C.
s G )
dx x+1
2.3. . ( Orger: C
(x— V2 —1 ( x—1 )
4+ 1 —«?

2.5. dx . (Orser: C—In Rl el
x4+« ( . . * )
dx . _ . _l_
2.6. e . (Omer. C arcsin — )
27.\ ———~___ (Orser: C—ln|_ 4+ - 4+
x'\lx2+x+l (
+ VxQ-I—x—l—l ‘)
2.8. S———-——— (Oreer C— lan_ Ve x4 %,)
x'\/x —x+1
2.9. S—-——d"—— (Oreer C — arcsin 2 )
P4 x—1 '\/—x
2.10. { — 4 (Oreer: C— arcsin*E£2.
Sx'\}xQ—x—l ( roer 6« )
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2.11.

2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

2.19.

dx
S 2\l +x—» .

dx
S x4 x—2 '

S dx
(x+l)'\/x2—x+l

(‘Oreer: C—In|lL
X

(OTeeT: C—

(Oreer C——Inf——

ey o

dx
S (x+ DVt ’

dx
S (x4 Vel x—1 ‘

dx
S e+ Vid+x—xt ‘

(OTeeT: C—In

: ( Orger: C— arcsin

(Oreer: arcsin

dx
S (x—He+x+1

. (Omer: C—

dx
S (x—DVE—x+1

. { Orger: C —In
( |

+ 5+
e

X

)

L arcsin A=* )

_\/g - 3x
_\/3* x+l -
_l_i_ Ve —x+1 I)
2 \Ba+

(Omer C— lnl —

|

P57

x 41

I i

x+ 1

_ +'\/x G+ x4+ 1
2 x4+ 1 )
x+3 )
5 (x+1)

A ol N _|_(;_)

V5 (x+1)
1
mr?:T'+

Vel a1 I )
V3 -1

+

I
A
+4+

1
x—1

+3+ EE])




2.20. dx . { Orger: C —ln'—l—- _
S (x— Ve Fx—1 ( =T T
'\/x +x——l | )\

T x=1

2.21.

. (Omer: C — arcsin —>—* )
5 (x—1)

dx
S (x—1)V—x—1

2.22.S (x_n)jniﬁ—_x?' (Oreer: C—-ln‘xil —
§+ )
2.23. S (x+l)jli__:—7. (Oreer: C—In 7_:_—1- +
1)
2.24. S (x-_—l)\z/ifx_—x——x_ (Oreer C—arcsm \/_(x_ll )
2.95. Sx—‘\/T——f—x—__x_ (Oreer: C— L — 1+
+70)
2.26. S x—;fi_i—:. (Omer: C— —\1/_3— arcsin‘i:/sf )
2.27. S — d;+x_2 . (OTGeT.' c— |
| — - aresin 57 )
2.28. Sﬁm (Omer C—-ﬁln —)lc-—%—k



94

2.29. S ) (Oreer: Cc—

PR =rery

x+l x4+ 1

dx
(x +‘l)’\/2—x—x2

)

]

_\/—
230 { ——e (

Orser: C — lnl— -3

Vi—3c—2¢
4 M

X

)

In (cos X)
cos® x

S dx. (Oreer: tg x In (cos x) 4+ tg x —
—x+4C)
3.2. S cos (In x)dx. (Oreer = (sin (ln x) +cos (In x)) —|—C)
-

Inx dx. (OTeeT: C— lix—x"-'—l-)
In(x 4 2)dx. (Orser: xIn(x+2)— x4+
+2In(x4-2)4-C)

(s %) gy. (Orser: C — ctg x In (cos x)—x.)

Sll'l X

In (Ln %) dx. (Orser: InxIn(Inx)—Inx 4 C.)

l:/fdx (Orser: 2\/_lnx—-4\/_+C)

S
S
3.7. { In*xdx. (Oreer: x In? x——2xlnx—|—2x+C)
*§
|

[ —x x? | —x
. s - In —X—
xIn T dx (Oreer 5 l T X

__;_ l—x+C)

3.10. § In (x ++/14+x?) dx. (Orser: xIn(x 41453 —
—\1+x24C)

3.11. Sln(x+4)dx (Orser: xIn(x +4)y— x +
+4in(x4-494C)



3.12.

3.13.

3.14.

. 3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22,

3.23.

3.24.

xln(x+'\/l—|¥x2)d 0 1 7|
S N x. (Orger: \/ 1+ x% In(x +
' +/1+2)—x+C)

S In(siny gy (Oreer: C —x—ctg x—
sin® x
— ctg x In (sin x).)

S x2In (x 4 1) dx. (Oreer: x—; In(x4+1)—

—Z p L XSG+ D)+C)

S nxin(nx) 4. (Omer L in?xIn(lnx)—

) —%ln x—|—C.)

{In (x* 4 1)dx. (Orser: xIn (Z41)—2x+
4+ 2arctgx+ C.)

S l';f dx. (OTeeT: c—1Inx —l—)

2x* 45

S\/; in? xdx. (Oreer' —2-\/_3 In®x —

V—lnx+ 16 3—I—C)
Sm |2 I

—In (¢ — 1)+ C.)
S(x —x—|—l)lnxdx (Oreer (i;-—_’f;_+
+x lnx—__+__..x_|_(;)

S\/; In xdx. (Omer: -—1/;5 Inx— —9-\/;6_ + C.)

S_".‘_(i’lﬂdx (Orser: tg x In (sin x) —x + C.)

COos™ X

dx. (Oreer: x In

len(x + 1)dx. (OTGGT ——ln (x® +l)—— +
+ 3 In (¥ +1)+C.)

S x In? xdx. (Oreer: "72 In? x — —’;— Inx+
+ 5 +C)
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3.25. S x% In xdx. (Oreer: 133- Inx— i;- + C.)

3.26. len (¢ + 1)dx. (Oraer: 2 in (x4 1)— 2+
I

+5 —5nkx+ l)+C.)
3.27. S sin (In x)dx. (Oreer: —;_‘-(sin (In x)—
— cos (In x)) + C.)

. 3.28. S (x* — 4) sin 5xdx. (Oreer: ?25- x sin 5x —

x2—21
— —— cos 5x 4 C.)

3.29. S In(x+5)dx. (Orger: xlIn(x45)—x-+
+5In(x45)4C)

2—x . 2—x
3.30. S In 5T dx. (Oreer. x1n 5T —2Inj4—
— x?) —|—C.) .

4
4.1. Sw/ l—x arccosx/;c_dx. (Omer: —g--\/F — %-\/;—
2
— 5V —xp? arccos /x + C.)
4.2, S V1 — x arcsin \/;c_dx. (Oreer: -g—\/;—
| —%\/?—-23-1/(1 — x)® arcsin/x + C.)

4.3. S x arctg 2xdx. (Omer: xT“’ arctg 2x — —Z- +
+ -é- arctg 2x 4 C.)
4.4, S aresinx gy, (Orser: 2+/x+ 1 arcsin x +

x4+ 1
+4f1—x+0C)

4.5. ( 2resinx gy (Orser: 41 —x—
S VIi—x (




-2 l—xarcsmx C.
arcsm-\/—dx o + )

V_ (Oreer 2x—
- : |
’ =2t —xarcsin+/x +C)

4.7. S i?-mﬁdx (Oraer \/;l + % arctg x —
V|+x’ ST
—In|x 4T +2% +C)

48, (xaresinx g (Orser: x—/1 — x* arcsin x + C.
== v )

4.9. S x arctg xdx. (Omer: -i‘;- arctg x -—% +
+ % arctg x + C.)

| 4.6{ S

' . ox? x
4.10. S x arcctg xdx. (Oreer: -5 arcctg x + 5 + 4
' | +—arcctgx+C)

4.11. Swdx (OTBeT c—

Vi—4x2
— —-\/1 — 4x arccos 2x)

-4.12. S arccos 2xdx. (Omer arccos 2x —
— -—-\/ —4x2 4 C)

4.13. Sarctgxdx (Oreer xarctg x —
' ’—_ln(1+x2)+c)
4.14. arccosW/‘dx Orger: C—2v/x —
[ s (orer ¢
—~2 l—xarccos-\/‘)

4.15. S-ﬁﬂcfﬂ?idx (Orger: C—x—+/1 —x*arceos x.)

Viee

4.16. { 222X gy (Orger: C—44/1 +x—
S_‘\/I——x (

—9+/T—x arccos x)

o7.



4.17. S arcctg 2xdx. '(Oraer: X arcctg 2x 4-
+ %.ln (14457 + C.)

4.18. S x:/—r_‘f—d_gi dx. (Oreer: /1.4 x° arcctg x +
14«
+1In |x++/142 4 C)

4.19. S arcsm 2xdx (Oreer X arcsm 2x +

+ '\/1—4x +C)

’ 4.20.. xarcsin2e g ( Orger: Ly —
S V1—4x? ( " 2
: 1 —4x arcsin 2x 4 C.)
4.21. S—aic-mﬁ dx. (Oreer: 24/1 4 x arccos x —
'\/l +x
. — 41/ l—x+C)
4.22, S x? arctg xdx (Oreer = arctg x— F x? —|—
' + + In (x? +1)+c)
4.23. S x arctg 2xdx. (Oreer _ arctg 2x —|— 4+

—|——-arctg2x—|—C)
Sarctg (x+5)dx (Oreer x arctg (x +5)—
' ' Lin a2 +10x+26|+5arctg(x+5)+c)

4.24.,

L -

4 25. Sx arcctg xdx (Omer: - arcctg x4 % —6— -
— Lm (¥ + 1)+ c.)
7\4 .26. Sxarctg xdx. (Oreer ——arctg x4
—l——;-arctg x——xarctgx+ Ln (x4 l)—|—C)
4.27. S x? co\sg dx. <Oreer. 3x? sm-3-,- + 18x cos £ —

3
s X
—54_sm§ —|—C.)



4.28. S x arcetg® %dx: { Oreer: £ drectg? ¥+
4 % arccig? x + x arcctg x + —;- In(«*4+ 1)+ C.)
4.29. S #? sin 2xdx. (Oi‘eer:' Lsin2x—
- = cos2x+—1-cos2x+C
: 1 )
4.30. S (x? + 4) e*dx. (Oreer: —;- (x4 4)e* +

+ —2‘— xe?* +% e + C.)
5 o ,

5.1. S x? cos 2xdx. (Orser: -’g- sin 2x 4- %cos 9% —

.
fT51n2x+C.)

) . . x2 X _
5.2. stm xdx. (Oreer. - — 7 sin 2x ‘
—Lco‘s2x+c.)
5.3. stmxcosxdx (Oreer %sm2x—
——Tcos2x+C)

54. S x*(sin 2x — 3)dx. (OTBeT.' 5 sin 2x —

—Tcos2x+—cos2x—x +C)

Sx"’(sm x4 )dx. (Omer 2x sin x — x® cos x +
+2 cosx—l—-g- —|—C.)

8. § (x> + x)e~*dx. (Orser: C— (x* + 3x + 3)e™*)

7. { (2?4 x)e"dx. (Orger: (x* —x +1)e*+ C.)

S(x2—x+l e *dx. (Orser: C—(x*+-x+2)e™)

9. § (x* — x4 1)e*dx. (Oreer: (x*—3x+4)e"+C.)

5.10. chtg'z’xdx (Oreer In {sin x} — x ctg x'—
___+(;)
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5.14.

5.11. Sxe"*‘dx* (Oreer C—“(xe+'256+2)e“-')~
:5-"12 szn ~ (Oreer lnlsmxl—xctgx-{-C)
§x

5.13.

(Oreer xtgx + In |cos x] + C)

co

tg xdx (Omer xtgx+ln lcos x| —

———l—C)
5.15. S(x +2)e"‘dx (Oreer: C—(x2+2x+4)e"")

‘5.16 Sx sin’ xdx (Omer x —Tsm 2x+ .

5.17.

6
+—cos2x+—sm2x+C)

,Nl

S x2 (cos 2x+3)dx. (Oreer P+ 2z = sin 2x. +

+

+—2-cos2x———sm2x—|—C)

5.18. S(x +2)e“dx (Oraer (=* ——2x+4)e"+C)
5.19. § (£* 4 3)sin xdx. (Oreer: 2xsinx—
— (x? +l)cosx+C)
5.20. | (x* —~ ~ 3)cos, xdx (Oreer: (x* —4)sinx+ -
+2x cos x4 C.)

5.21. S (4 1)e~*dx. (Orser: C—(x*+2x 4 3)e™*)
5.22. S(xz——‘l)e"dx (Orger: (x—— 1Ye* 4 C))

523 Sx"’cos xdx. (Oraer —-+-—-sm2x+

1
5.24. S(x +x)sm xdx. (Oreer: (2x+l) sin x —
—(x*4+x—2)cosx+.C)
5.25. S(x’+x)cosxdx (Orger: (x? +x—l)smx+
(2x+l)cosx+C)
5.26. { (* »f-i)e‘dx (Orser: (x*—2x+3)e* +C.) °

+—c052x——-;—sm2x+C)

527, {(x®— 1)e~"dx. (Oreer: C—(x+1) ")
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5.28. stm xdx (Oreer —’f;———sm2x-—

=3 c_os‘2x + C)



5.29. S arcsin 9xdx. . (@vaen

x.arcsin 9x%+~

+- \/ —81x? +c)

5.30. S x arctg 2xdx. (Oroer <-arctg 2x -

6.1. { (x + 1)e*dx.
6.3. S (x —7) cos 2xdx.

6.5. § (x + 2) cos 3xdx. .

6.7.. § (x —4) sin 2xdx.
6.9. S (x + 4) sin 2xdx.

6.11. { (x 4+ 5) sin‘xdx.

6.13. { (% +9) sin xdx.
6.15. § (x + 4) sin 3xdx.

6.17. | (x — 4) cos 2xdx.
6.19. § (x +9 cos 3idx.

6.2l S (x + 6) €os 4xdx. ...

6.23
6.25. x sin T dx ‘

6.27.

mvﬁwu—a

6.29

7.1 § In (x — 5)dx.
7.3. { Xe="dx.
7.5. | x%e~¥dx.
7.7. { x cos 8xdx.
7.9. { arcsin 5xdx.

(x + 8] cos 7xa§x. e

u.§
626 g(x+4) cos—dx.‘:
(x—j—l)sm—dx;:A S

30 §

(x + 3) 'sin = dx. :

- T +,§ arctg 2x + C.)

,,362 {(x—2)edr. .

S (x— l) cos Sxdx. o
6 6 {(x = 2) cos 4xdx.’

8. § (x —3) cos xdx.
6.10. { x sin 3xd.

© 6.2 {(r= ) eos xdb.

6.14. { (x 4 7) sin 2xdx.
6.16. S(x+3)sm 5zcdx X

68, S(x-—-8)sm xdx.
6:20. (¥ £ 8)'sin 3xdx.

6.22. S.(x,—&ﬁ}sm? d‘x.
(x4 2}3m = dx, .

(x +2) cos T * dx.

(x+—9) sin: 3 ~dx. ..

7.2. { arctg 2xdx.

74, {(r+ e~ ¥, .

7.6. arctg 3xdx.

7.8. arctg 4xdx.

7.10. S(x+ e *dx.
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Petue/-tuel Tunosoco sapuanTa

Haiitu HeonpeienenHnle MHTErpasbl. .
/ S Tx—x*—4 dx
Y+ )@ —=5x+46)

» [lloawiuTerpanbhasi GyHKUMS npeacTaB/sgeT CoGOM pa-
LHOHAIbHYIO Ap06b. Pas/loKuM e€ 3sHaMeHaTesNb HAa MHOMH-
tean: (x4 1)(x —2)(x — 3). Cornacio ¢opmyre (8.9), B
PasyioXeHHH NPaBHIbHOH APOGH Ha NpOCTeHLIHE KaXKAOMY .
MHOXKHTE/IIO 3HaMeHaTe/Is BHa X — @ COOTBETCTBYET C/arae-

Moe IlosTomy B naHHOM ciyuae umeem

x—a’
 Tx—x’—4 — Tx—x"—4 . .
F+DE—5x+6  (x+1)(x—2)(x—3)

A

_ B C
X FI +,x—2 + x—3"

Ilpusens npasywo uactb nocsiegnero paseHcTBa K 06lieMy
3HAMEHATe/N0 H MPHPABHAB YHCIHTENH ApOGel, noJydum
TOXKAECTBO ' S '
Tx—x"—4=Ax—2)(x~3)+B(x +1)(x —3)+
~ —i—.C(x—}fl)(x-—«Q); .
Koasdppuunentol A, B, C onpesesum ¢ noMoupio Metona
.YacTHLIX 3HaueHHH (cMm. § 8.6):

X = —1 —12= 1214,
x=2 6 = —3B8,
x=3 8§ =14C,
otkyra A= —1, B= —2, C=2. Moacrasus Haiinennble

KO3 @HUHEHTE B PA3JIOXKEHHE NOJABIHTErPANLHON (yHKIHH
Ha npocTediune APOGH, NMOJyuHM

S Tx—x'—4 dx'#S(— L2 +x33)dx=

(x+ 1) (x* — 5x 4 6) x+1 x—2
= ~—Injx4+ 1 —-2In|lx—2] 4+2Infx—3| 4 C*=
—1 (x—3)y C*, -
ey T

rie C* — nOCTOAHHASI HHTErPHPOBAHUA. o
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15x— 22— 11 =A(x — )x+2)+Bx+2)4+ Clx— 1)},

$86 | x=1 3 =238, B=1, _
Tix=—2| —45=9C, C=—-5, =
Xt —1=A+C, A=4
VAR I 5 _
_—S(x——l + (x—‘l)2v x+2)dx
=4lnlx— 1] — L —5lnlx42[ 4 C*.

OrBeTuM, 4TO I HAX0XIeHHS! KO3(POHIHEHTOB Mbl HC-
NoJib30BaJjiH KOMOHHHDOBAHHBIA METOA: METOJ YaCTHBIX 3Ha-
YeHHHd H METOXA Heonpeneneﬂﬂux Koacpqmunemos (cmM,
§86). 4

3‘ I(X) =S xt—8x% 4 2347 —43x 27 dx.

(x—2)(x —2x + 5)

'p Tak Kak nojblHTerpasbHas (pymamﬂ AIBJSETCH He-
npaBuJbHOH APOGHIO, TO TMyTeM JeJICHHS YHCJHTEJsl HAa 3Ha-
MeHaTeJ b MOXXHO NPEJCTaBHTh €€ B BHUAE CYyMMb! L1€JI0r0 MHO-
rowseHa H NDaBHJBHOH pALHOHAJIbHOH NPOOH:

— . =224 3x—13 $86 2
’(")“‘S(" 4+(x—|—2)(x2 9%+ 5) df_z 4x+

+S<x—A—2 x?;};f—S)

— 20 4-3x —13=A(x*—2x45)+(Bx+C)(x —2),

x=2"—15="5A, = -3, _
i —2=A+4+B, ‘B=l, -
i —13=54—-2C, C= -1 '

_ —3 x—1 _
) 4X+S(x'—2 +x2—2x+5 dx

= —3In|x—2| +L1n|x2‘—2x+5; 1-C*. 4

4. S 2x% — 5x? +8x—32 dx.
x4+ 922 4+ 20
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=_28 (t2t—|—_3)31dt =__QS( +

>S 2x% — 5x* + 8x — 22 dx=3 9% — 5x% 4 8x — 22
x*+9x* 420 (¥ + 4) (¢ + 5)
=S(Ax+B Cx—l—D)dx_
44 ¥ 4+5
2x3—~5x2+8x——22——(Ax+B)(x +5) +
+(CX+D)(X +4),

dx =

L

X 2=A4+C,
| x*| —=5=B+D, A=0, B=—-2, |_
Tx 8§=50A4A+44C,(C=2, D= —3

x| —22=5B44D,

=S(x2_+24 423 )dx——arctg + In(x* 4 5)—

45
———\/g_-arct,gg;ﬁ +C* 4
5. S#x_l:_;dx.
_

)dt =

= _2(_:;_z§+%t2+ 12t+361n|t—3|)+C=
— —2E— 2P 3 — 2 —2—

—72Inh/x—2—3|+C. «
6. S4w/x4—2+‘\6/x—2 dx.
Vx—2 +2‘\3/x—2
S4Vx— \/ d §s7
'\/x—2+21[x—
m=HOK(2, 3, 6)-—6 x—2—t6|
x=1t%42, dx =6tdt

_( (4 —néfat ___68 M=t
4 22 t42

§8.7

- 68(4t5 — 8¢* 4 1562 — 30£* + 60t — 120 + _.L’i)dt =

t+2



=6(3t6-—it5+§t4-—10t3+30t2—120t+
+2401n|t+2|)+c._4x-— {‘/Z~—_2—'+
+“5%/7 60~/x — 2 + 1803
—-720\/xT+144om|\“/m+2|+c <

7. .
3sinx—2cosx 4|
>S . dx (8.13)

3sinx—2cosx+ 1

X L2 I e L
512 t——t,g_:;T?l,ﬂsxnx__l pE cosx—i—ﬁ,
dx=m,x=2arctgt
=28 dt 228 dt _
t—2+2t2+l+t2 346t —1
=£S =3S L
3 F+2t 1/3 3) (¢t+1*—4/3
=___\/__ (123 teo—
3 4 ;
I
_ B B -2
23 I \Btg/2)+3+2
dx
8. . .
SQsm2x—-sm2x+3coszx
>S dx @19
2sin’ x —sin 2x + 3cos?x
2
t=tgx, sinx=—-%_, 2=l
814 gx, sin T oS X e
sin x cos x = 12,dx= dt2
l+t
=S_‘“__=LS S =
2 2
212 — 2t + 3 2 t—t—|—3/2 t_—_) 45/
| t—1/2 2tgx
= _ “_arctg +C——arctg—————+C.4
2 6 5/2 V5 V5
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9'S cos® 4x dx.
\5/sin 4x
>S cos® 4x dx (8_15) sindx=¢, , ' 1S(l—tz)dt

Vsin 4x @16 |dx=4cos4xdx %/t_

4
=1 —1/5 9/5 = 1 (5 a5 5 L5 .
4S(t — 195 qt 4(4t o) 4 c=

= l%ws/sin“ 4x — %ﬁ/sm“ 4x+C. 4

8.10. NONOJHHUTENBLHBIE 3AAYH K TJI. 8

Haiitn Heonpenenennbie unterpanm.
1. S £*/4 — x%dx. (OTBeT: % (* —2n/4 —x*+

. X ) ‘
+23rcsm-2- + C.)

2 S dx
(a1

(OTBeT: XW/I—‘;FZ 4x+l l—{—-C)

, 415 x\/———Q Va1
3. S(x.—{— N2+ 2xdx. (OTBeT' V0 4 32 +c)

ln(x—f—w/l—{—x)dx (OTBeT xIn(x +~/1 4 x3) —
—V1I+x*4C)

5. Sarccos—\/ xil dx. (Omer: x arccos xil + |
.—{—\/;—— arctg\/;—l— C)

' 2xdx Lox—=1
R G R R LR

+In(l 417 +C.)

7.\ e+ D 4y (0 2/ (Inlx+1] —2) 4+ C)
S — (TeeT x4 t(ln|x 4 )+ C)
8. e dx. (Orser: 3e¥*(<fx® — 23/x +2) + C)
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