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Jlexnusn
Tema: HeonpeneneHHslii HHTErpal, OCHOBHBIE METOABI MHTEIPUPOBAHUS.
enb: [ToBTOpUTH MOHATUE UHTETPaAja, U BCHOMHUTH OCHOBHBIE METO/IbI HHTETPUPOBAHHSL.
[1nan.
1.OcHoBHBIE TIpaBUIIa UHTETPUPOBAHMUSL.
2. OcHoBHBIE (HOPMYITBI UHTETPUPOBAHUS (TAOIMUHBIE HHTETPAIBI).
3.Mertoza HEMOCPEACTBEHHOTO UHTETPUPOBAHMSL.

4. MeToa 3aMeHbI TTIEPEMEHHOM (METO/T TTOJACTaHOBKHU

1.HeonpeneneHHbIif UHTETPAJI U €TI0 CBONCTBA.

Onpenenenne 1. @yHKIMA F HasplBaeTcsd IEpBOOOpa3sHOM (QYHKIUHM f(x) Ha

HEKOTOPOM MPOMEXYTKe X, ecnu il JII00oro xe X (QyHkuus F(x) auddepeHmupyema u

BBITIOJIHSETCSI PABEHCTBO:  F'(x) = f (x) Hampumep, dyHkims F(x):%x5+2 €CTh TIEPBOOOPA3HOM

’

HKOUM f(x)=x* HA R, T.K. i) ox*On enenenue 2. COBOKYIIHOCTH BCEX
y 5 p y

nepBooOpa3HbIX GYHKUMA a8 (QYyHKOMM  f(x) Ha MNOpoMexyTke X  Has3bpIBaeTcs
HEONPEEICHHbIM HHTErpajioM OT (PYHKIMHU f(x)HA 3TOM MPOMEXKYTKE U 00O03HAYaeTcs

_[f(x)dx, T.C. j f(x)dx=F(x)+C, rae C— nmpou3BojbHasi MOCTOsIHHASA, PYHKIIUS f Ha3bIBACTCS

NOJAMHTETpANIbHOM  (PyHKIMEH, f(x)dx — MOAMHTErpalibHBIM BbIpaxkeHueM. Oneparus
HAXOXKJEHUSI HEONPEeJEICHHOr0 HMHTErpajia (DYHKIMM HA3bIBAETCS €€ HHTErPUPOBAHHUEM.
[IepemeHHast x HaA3bIBAETCS NIEPEMEHHOM MHTETPUPOBAHUS.

OcHOBHbIE MTPaBUJIa UHTETPUPOBAHUS.

Teopemal. HeonpeneneHHblil HHTErpall OT anredOpanyecko cyMMbl PyHKIUN

PaBHSIETCS CYMME HEOTPEIETICHHBIX HHTETPATIOB OT 3TUX (PYHKITHIA:
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j[fl(x) + f,(x)]dx :j f,(x) dx ij f,(x)dx .
TeopeMa 2. I1oCTOSAHHBIN MHOXKUTEHL MOYKHO BRIHOCHUTH 32 3HAK HHTCTpaia, T.C. €CJIN
C =const, TO

ICf(x)dx=cjf(x)dx.

2. OcHoBHbIE (HOPMYITBI UHTETPUPOBAHUS (TAOIMUHBIE HHTETPAIbI).

1 Ide =C,C —const .

2 jdx=x+C_
Xn+1
Ix”dx = +C,(n=-1)
3. n+1 :
1 1
j—dx— ——jx dx = In|x|+C
4, °X :
1 dx 1 1
k= [ =[x dx = C=—— = 4C
5. -[x" X X" IX X n-1 x"’lJr (n—l)-x”’1+ .
1 dx P 1
6 J.FdX:J.F:J.X dX:—;'FC;
jdx _2\/;+C
7. ;
8. Iexdx:eX+C; 24. Iekxdx:iekwc;
k
ax kx
9. Iaxdx: +C; 25. Ia"xdx—— +C;
Ina k Ina
10.jsin xdx = —cosX+C ; 26. Isinkxdx:—%coskx+c;
11.jcosxdx:sinx+C; 27. Icoskxdx:%sinkx+c;
12. jtgxdx =—In|cos x|+ C;
13. jctgdx =Infsin x|+ C :
14I =tgx+C; 28. I 1tgjkx+C;
cos? X cos? k
1
15. = —ctgx+C; 29. =——ctgkx+C ;
Ism X oigx Ism 2 kx kch+
16_'[1+X2 :arctgx+C;
17.I1Ej);2 :—arcctgx+C;



=arcsinx+C

J' dx
18" V1-x°

ji—arccosx+c
9.” —V1-x* ;
.[ dx _ I a+x+C
20. a’-x* 2a |a-x :
I%ziarcctg§+c
21.°a°+x a a :
.f Zcf( 5 :iln—X a+C
22 7 X —a 2a |[Xx+a :
23] In‘x+ x> +a’|+C;30. j :—Ectgkx+C.
NG sin? k

3. Meroa HENOCPEACTBEHHOTO UHTETPUPOBAHMSL.

HenocpencTBeHHOE MHTETPUPOBAHNE OCHOBAHO HA MPSIMOM HCIOJIb30BaHUH TAOIUIIBI
UHTErpajioB. 3€Ch MOTYT MPEICTABUTHCS CICAYIOIINE CIIyYan:

1) naHHBII UHTETPAT HAXOAUTCS HETIOCPEACTBEHHO IO COOTBETCTBYIOIIEMY
Ta0JIMYHOMY MHTETpaly,;

2) JaHHBIF HHTETPAJ MMOCIIC IPUMEHEHHUS CBOMCTB HEMTOCPEICTBEHHOTO HHTErpaia
NPUBOJUTCS K OJJHOMY WJIM HECKOJIBKHUM TaOJIMYHBIM UHTErpajam;

3) JMaHHBIN MHTETPAJI MOCIIE JIEMEHTAPHBIX TOXKICCTBEHHBIX MTPe0Opa3oBaHUil Hal
MOJIBIHTErPATLHON (PYHKIIMEN U IPUMEHSSI CBOMCTBA HEONPEIETICHHOTO NHTETpaia

IMPHUBOAUTCA K OJHOMY HJIN HECKOJIbKUM TaOTUYIHBIM HHTCTpaIaM.

[pumep 1. HaiiTu nHTerpan [(sx/x+3¢* +7cosx)dx .

3
I(Sx\/;+3eX +7cosx)dx:SIxzdx+SIede+7Icosxdx
5
2
=5X?+3ex+7sinx+C:2x2 X +3e* +7sinx+C.

2

cos? X +5in 2X — /2 cosx
COS X

[Tpumep 2. J. dx :Icosx dx+2jsin X dx—ﬁjdx —sinx—2cosx—+/2x+C.

3 5 6
[Ipumep 3. _[e +osinTX+TX — —6+%° | dx =Ler 1+ Ssin7x+ X t5ctgx—6x+ X4 C.
7 sin? x 4 7 In7 6

4. MeToa 3aMeHbI TIEPEMEHHOM (METOT ITOJICTAHOBKH ).



3amMeHa MEpEeMEHHONW HWHTETPUPOBAHUS SBJISETCS OJIHUM U3 caMbiX 3(P(EKTUBHBIX
IPUEMOB CBEACHUS HEOTPEEICHHOTO HHTErpaJia K TAOTHIHOMY.

[Tpumep 4. Hailitu unterpan j xvx—3dx.

Pemenue. IlycTh vx-3=t, TOrma x-3=t> = x=3+t*, dx=2tdt.

J‘xmdx:j(tz+3)~t~2t.dt=2](t“+3t2)dt:

2 6 2
=2|thdt+6|t2dt==-t’+—t*+C==/(x=3)° +2,/(x—-3)* +C..
Jtidts6ftidt= St 2t 40 = S (-3 +2)(x-3)

[Ipumep 5. Haiitu uaTErpan je*zxdx.

Pemenne. BpImoiaHuM MOACTAaHOBKY u=x?, TOTAA u'=2x, U, cOrNIacHO Gopmyre (2),

HNMCCM

Iexzxdx=%jexzd(x2) :%Ie“d(u)

2 = 1ex2+C :leX2+C
=2 2
[Tpumep 6. Haiitu unterpan J'\/sinx cos xdx .

Pemenue. C,uenaeM ITOJACTAHOBKY t=sinx, TOI'JIa dt =cosxdx .

3
3

1 2 3
Jsinx cos xdx = \/fdt: tzdt:ZLJrC:zsin2 x+C.
3 3

5. Mertoa MHTErpupOBaHUs 110 YaCTSM.

dopmyna f udo =uv —judu Ha3bIBaeTcsl (OpMyJION MHTETPUPOBAHMS IO YaCTAM B

HEOIIPEAECIEHHOM UHTErpae.
Krnaccel hyHKUIMNA, KOTOPbIE HHTETPUPYIOTCS IO YACTSIM.
I. B unrerpanax Buaa

jP(x)ekx dx JP(X)akX dx | IP(x)sinkxdx , jp(x)coskxdx ,
re P(x)— MHOrouwieH, K — 4nciio, nejaecooOpa3Ho 0003HAYHMTH u=P(x), & OCTaBIIYIOCS
94acTh MOJABIHTETPAIBHOTO BBIPAKCHHS — do .
EP(X)E e*dx

P(x) coskx dx

[P0

j {P(x) i sinkxdx
J

J

P(x) a“ dx

u ¢ do
u=2x+3 du = 2dx
ITpumep 7.\](2x+3)sin4xdx = =

do =sindxdx; v :—%cos4x

= —£(2x+3) cos4x+£J‘cos4xdx = —1(2x+3)cos4x+lsin4x+c
4 2 4 8



u=x; du = dx

[Tpumep 8. \ [x-3"dx = =
p p J‘ dL):37x—1dX; L= 7Il 3 .37)(—1
n

=i~X-37X_1—LJ‘37X_1dX=L'X~37H—#~37X_1+C
7In3 7In3 7In3 491n%3 '
II. B unTerpanax suaa

IP(X)Inxdx , IP(x)arcsinxdx , IP(x)arccosxdx , IP(x)arctgxdx , IP(X)arcctgxdx

HCHCCOO6p8,3HO 0003HAYUTh dv= P(x)dx, @ OCTAaBIIYIOCA YacCThb INOJUHTCIPAIIBHOIO
BBIPpAKCHHUA — u .

P(x) arcsinx de
P(x) éarccosx dx
P(x) arctg x dx
P(x) arcctg x dx

P(X)i Inx idx

P ey — —y

;

u=Inx; du=ldx 5

X X 1 5

6 :Elnx—gx +C
do = x>dx; u:%

[Tpumep9. I x* Inxdx =

u=arcsin2x; du=
[Tpumepl0. farcsian dx = 1_ax?:  |=

do =dx; L=X

:x~arcsin2x—j dx:x-arcsin2x+%\/1—4x2 +C

2X
V1-4x?

VYrpaxHeHus 1711 CaMOCTOSTEIbHON PabOTHI.

Bprunciauthe HEONpeAEIEHHBIN UHTETPA:

3 a2 EX ama2 4 x
1). J-x cos? X + /7 — 5" cos X o {XT’L‘/;th_ 5 +C}

cos” X In5
5/6 5[4 37 5
2). I5x—i dx S-JX__M+C 3) J‘ x| dx 3.\/X_+2x +C
Wl )T e
2.% 3, 2 2 . s ) X
4) j(wjdx {ex_x_ﬂw} 5) (X368, {X__EXMMI“H&C}
X 2 X 3 2 X

Boerauciauth HGOHpCI[CHGHHBIﬁ HHTCIpal METOAOM ITOACTAHOBKHU:

6) I\/Zx—de E(zx—s)iw} dx E\/x+4-(x—8)+c}

KB e



8) [sin® xcosxdx {siTerC} 9) I SINX_ gy [LJFC}

cos? x COS X

Haittu HGOHpCI[CJ'IGHHBIfI HHTCTpaI MCTOJAOM MHTCTPUPOBAHMS 110 YAaCTAM:

10). I(4x+5)sin3x dx {—%cos3x(4x+5)+gsin3x+c}

11). j(3x+2) cos5x dx EsinSx(3x+ 2) +2%0055x+C}

12).lenxdx sztlnx—%)+c}
13).Ixsinxdx [sinx—xcosx+C]

14). Jxarctgxdx B((x2 +1)arctgx — x)+ C}

KoHnTposbHbIe BONIPOCHI.
1.Kakast pyHKust Ha3bIBaeTCs epBooOpazHON?
2.JlaiiTe onpeieIEeHUE HEOTIPEAECIEHHOIO HHTErpaia.
3. ChopmynupyiiTe OCHOBHBIE ITpaBUJIa UHTETPUPOBAHUSI.
4.Bocripou3BeauTe TabIUILy HHTETPAJIOB.
5.B 4em 3akimrodaeTcss METO HEMOCPEICTBEHHOTO HHTETPUPOBAHHUS?
6.IIpuBenuTe NprMep BHIYMCIICHHS] HHTETpaia METOAOM IOACTAaHOBKHU.

7.KaK BBIUMCIUTH UHTETPAJI, UCIIOIb3Ys METOJI UHTETPUPOBAHHUS 110 YACTSIM?
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