4. dx K C—— b 1 (1407
T T T e R L St
+ 5 arctgx 3—\[/_“5 arctg—gx\/_il
s -
5. S——fﬂ——— dx. K —*+2 +2arctgx+1In —H—‘——{—C
2 4 —— ’
(x+1) (41D 2(x°41) \/x2+1
(x+1)%dx .3 512 4 155° + 18x 4 8
6.\ <=1~ K: Zarctg(x41) —
S (£ 4-2x+2)° 8 glx+1) 8(x° 4 2x42)2 +e

4-§. S R(sinx, cosx)dx xypuHulIaarn uHTerpainap

SR (sinx, cosx)dx KypuHullHare HHTErpajjap (R — sinx Ba cosx
ra Huc6aTaH pauuoHas QyHKUHSA) tg%:t ajMaluTHpUll épaamuia

pauMoHaJ QYHKUMS/AAPHHHT HHTerpajsiapura (3-§) Keatdpuaaiu.
UyHku,

X
2tg—
. &3 2t
Sinx = = 5
|4+ tg2 14t
2
1—tg?L
€75 1—£
COSX = P == 5
14 tg?s 14t
2
2dt
x=2arctgt; dx= > -
14t

bynaail anmalutHpull Kyn Xoduaapaa Mypakkab xucobJalinapra
onub kedaau. Ly cababnu 6ab3n XycycHii Xonnapaa KypcaTHJraH
XHJAJard WHTerpa/ulapHd TOMHWIAA KyHMAard cofina ypHura Kynuuw-
Aapaal ¢olaanaHuIagA: '

a) arap R (sinx, cosx) udona sinx ra sucéaraH ToK GyHKUHSA, ABHH

R(—sinx, cosx) = — R (sinx, cosx)

6ysaca, y Xonaa cosx={ YpHHra Kyiuis Oy QYHKUHSHH palHO-
Ha/AAaTHPAAH;
6) arap R(sinx, cosx) udona cosx ra HKc6aTaH TOK QPyHKLMs, ABHH

R(sinx, —cosx) = — R{(sinx, cosx)

6y/ca, y Xoila HHTerpasl sinx=={ ypHura KyHuil OnjaH palnoHa.
(yHKLUHANAPHH HHTErpaJJialira KeTHpUJIaiH,

B) arap R(sinx, cosx) #udona sinx Ba cosx ra HucG6aTaH Kydr
GyHKUHA, STHHH

R(—siny. —cosy) = R(sinx, cosx)
14—665 209 :
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6yaca, y xonpa 6y ¢dyukuusi tgx=¢ ypuura Kyihnuw OunaH pauuo-
HaanawtTupuaaau. by xonaa
" 1 1

cosx=

1+tge 148
. t £
sm"’x:——gfxT =

L+ tgix 14t

dt
=jarctgl ; dx= ;
x=arctg P

r) arap R(tgx) 6ynaca, y xonaa MHTerpas octuaarui udoia sHa
tgx =1 ypuura Kyiauw 6unan PaLH OHAJLIA LITHPHAALH.
l- Mmucon. MHTerpasnu TOMHHT:

S dx
4sinx+3cosx+5 °

Eupw. tg%: ypHHTa Kyhuwgan (Qoinananub, HHTErpaHu
TONAMH3:
tg—x~=t, sinx=—~2t—2;
S dx N 2 1+t
4sinx+3cosx+5 92dt 1—#
dx_ X =

=—""_ cos
1+ 7 1+ £

2dt
S 14+ 28 dt S dt__ _
= 2t 1—2 T %) olist+8 " ) Ararta
4. 3———+5
1+t2+ P4 £
dt
= +C= C———~
S(t+2)2 t+2 e X Lo

2-Mu con. Hurerpajyu TOMMHT:
sinx sm X
S {sinx+ ) dx.

cos2x

Euynw. Hurerpan ocrumarn yskuus siny ra HucGaTaH ToOK
QYHKUHS, WYHHHT YUYH cOSXx=={ YpHHra Kyiuiuaas dolifanaHaMus:

—f Qin2y 2
S_Sinx+sin3x {C.OS)C—t, six=1—¢, _
cos2x T \sinxdx= —df; cos2x=9{%__1]
_{ _(sinPgsing , ¢ 2=£)(—dt) _ -2 die L @Ff—4ydt _
- S cos2x dx= S 22| S 2% — | 2 S 2£—1
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=1 3 Lt _3(_4a _

o 2S (1 28—1)(”&2 28 201

! 3 ' V2it—1 3 lnl V2cosx—1
2 4\/5 V2i+1 442 VZeosx+1

3-Mucona. Uaterpannu Tomuur:

l +C=—;cosx—— +C.

cos®y ~+ cos®x d
4

3 X.
sin“x+sin"x

Euuyw. Hurerpan ocruparu ¢yHKuusi cosx ra Huc6ataH TOK
byHKUHA, Wy cababau sinx=/{ ypuura Ky#Auwaan ¢oigajaHamus:

Scos3x+cossx dx___S cos?x(1 +cos’x)cosx dx—

. 2 K . . -
sin x+sm4x sm2x+ sin*x

2ydt AL

iy 2,1 __ 42 Ao 4_
_[sinx=¢, cos x=1—1 _ S (1=£2)@2—1~2) t=St _312+24dt.
cosxdx=dt

DHAH HOTYFpPH paLHOHAN KACPHHHT OYTyH KHCMHHM aXpaTu6 Ba
TYFpH paluOHaJ KacCPHH 3HI COAAA Kacpjapra €#u0, HHTErpasHu
TONAaMHU3:

4 Q2 9
S_t—t-“i%;t—? S(l—}—————l—i—tz—) dt=t——7——6arctgt+C.

llyupa#t kKuaub, 3cku ysrapyBuura Ka#rcak:

3 4
S,cei%tﬁgs_" dx = sinx — —2——Barctg (sinx) + C.
sin“x4-sin"x siix

4-Mucoa. Uaterpajnu TOMHHF:
S dx
. 9 -
sin“x+3

Euuw. Unrterpan octugaru ¢yHKUHs sinx Ba cosx ra HucGaTau
XKyodT pyHkuus, wy cababau tgx=1¢ 1e6 onamus:

tgx=1¢; sinzx——t—%— a
S dx _ g 4 _l+t2’ =S l+t2 —
sinx+3 _ . e __tf__ 3
x=arctgt; dx= 37 l+t2+
S dt =lg d(2t) _
a4 2) (yI)242n?
_ 2gx |
_—-—:_3 arctg— \/3+C 2\/?’arctg 73 +C.
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5- M u ¢ 0Ji. UHTErpa/NHH TOMUHT:

dx
14-tgx’

E uu w. Uurerpan octuaarn dyHkuus pakar tgx ra Gofauk 6Yi-
raud yuyH tgx=t ne6 onamus:

tgx=t¢, x=arctgf,
(| {gx ¢ }*5 “

— dt _— .
14t dx= - £2) (1 4+¢
Figx . (142 (141

Hnterpan octuaarn (QyHKUMSIHH 3HT COMAda KacpJaapra €#u6,

HHTerpaJHi TONAaMH3!:

S dt _S( R )dt:
(+2ya+n  I\20+H 2042

=%ln|l+tl—%ln|1+t2|—|_—%arctgt+c.
AcKu y3rapyBud x ra KaHTcak,

dx b s _
SIH —lnl1+tgx| 1n(1+tg %) + x4 C=

=iln‘ H‘tgx |-|— —x+C= lﬂlcosxl—}—tgx)'-l-

SN
-|—%x—|— C=—;x+—;1n|cosx+sinx| +C.

4- dapcxona Tonwupuru

Bepu/iras aHMKMac HHTerpaJljlapHu TOIMHT:

1 x
S 3+551nx+3cosx %S Fln |5tg?+3 |+C
' X
2. S 5T 3cosx X: 3arctg<2tg3>-}— C.
3. S cos’xdx X: In|sinx| —sinx+ C.
sin x+smx
4. S T l+\/?cosx
smx(2cos x—l) K:ln ltg '+ 1'— /2 cosx +C
5. S : —arct .
4 —3cos? x+551n X XK 3arc g(3 tgx) +C
sin xcosxdx . 1 .
S e p— Tlnlsmx—l—cosxl —Tcosx(smx-f-cosx) +C.
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dx . 4 _
7. S 4 lgr+dotgx K ogx— 1”|tgx+21 + 5(tgx+2)

3
——2§ln|cosx| +C.

®

et et. K In(tg+2) +35

arct C.
sin2x+2c052x \/2 g \/2 +

4- mycrakua uwl

Bepu.nraH aHHKMAaC HHTerpaJ/l/lapHu TOIHHI!

) 5tg%+4
S 5+4smx K Eardg +C.
—sinx . 4 x
2. SQ_HOSX - K ln(2+cosx)—}- 7 arctg( \/3tg )+C
3 cosxdx . ){(. il 5 —sinx C
S sinx —6sinx +5 41— smx+
4. S - K iarctg (£)+ C.
l+3cosx 2 2
1 V3 tgx
5. K: ——=arct = C.
S 3sin x+5cosx V15 g V5 +
S ;i:gx XK: C—In|cosx—sinx]|.

5-§. Tapku6uga TpuroHomeTpux PyHkuusap
6yaraH 6ab3u HHTErpaaaap

6.5.1. Ssin"xcos”’xdx KYpHHHIIKWAATH HHTerpannap Kyi#ujaaruda
TOMUJAEH:

a) arap n>0 Tok 6yaca, cosx=¢, sinxdx= —dt ypHura Kyiiuui
HHTErpa/iid palyoHaJl1allTHPaAu.
I-Mucos. VIHTerpajHu TOIMHHT:

S sin®x-cos’xdx.

Eunw. sindx napaxaaa 6uTTa sinx KynailTyBUHHM aXXpaTaMu3 Ba
yHU AHddepeHLan oCTHTa KHPHTAMH3:

{ sin®x- cos®xdx= {sin’xcos’xsinxdx=
= —{sin%xcos’xd (cosx) = — | (1 —cos’x) cos®xd (cosx) =

1 1
= —{ (cos’x—cos’x)d(cosx) = C —5cos’x+—cos’y;

6) arap m>0 Tok Gynca, y xonga sinx=t¢, cosxdx=dt ypuura
KVHAHII HHTerpaJlHH pauuoHaJJIalUTHPaH.
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2-MHu CcoJa. MHTerpasHu TONUHT:

. cosdxdx

3
\/sin4x

Euwyw.

S cos’xdx . S cos?xcosxdx .

3/4

sin*/3x sin®*x

(l—sin2x)d(sinx) . —% . % . .
= S e e S sin *x—sin®x Jd (sinx) =

sin/3x

3 3 3=
A%/’S;;—-? \/Sln X .

B) arap m,n>0 xydr 6yacanap, y Xonia

14 5
= —3sin. ax—%sinsx—{—(}=C—

) . . |
sino.cose =%sm2a, sina = (1 —cos2a),

cos2a=%(l+c032a) dbopmynanapaan ¢oljanaHrad Xxonda HKKH-

JaHrad OypuakjJapra YTHO, CHHYC Ba KOCHHYCHHHT Japa)acHHu
nacadTHpull Kepak.
3-Mucon. VATerpa/uy TOIMHT:

{ sin*xdx.
Euwuw.

S sin‘xdx= S (sin%x) dx= S (—1_—;%>2dx=

=—;' S (1 —2co0s2x+cos®2x) dx=%(x— sin2x 4

+ S c0s?2xdx) #fl(x—sin2x+—;g (I 4cosdx)dx) =

=%(x—sin2x+—;x+%sin4x) +C=

1 /3x . 1 .
=7 (——2-—sm2x—{—§sm4x)+c.

r) arap m, n§0 Ba yJaapaaH 6upu Tok 6yjca, y Xoila cypaT Ba
MaxpaXHH sinx €KH cosx ra, OyJapHHHI KaWCHHMCH TOK Aapaxaja-
Jurura Kapa6, KyWHM4a KynaiTupuin ycynuiaH oinalaHuil Kepak.

4- M u c 04. MuTerpaJign TOMMHT:

dx
sinx”
Euuuw.
S dx Ssinxdx S d(cosx)
sint — J sin?x ~  J 1—cos’x
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| I 4-cosx _ 24X — X )
= —In 1—_2657'+C—l“ tg2+C lnltg2|+C

n) arap m+n<<0 Ba Xyoprt 6yica, y xouaa tgx=1* €kn ctgx=¢
ypHHra Kyauwaas ¢ofinanaHdw Makcaara Mysoduk. Arap OyHia
m<0 Ba n<0 6yica, y Xonga CyHBbHH YCyJ KY/IaHHIIH MYMKHH,

GyHUHI YYyH cypataard 1 uu (sin?a4cos®e)*=1 «TpHUroHOMETPHK
m-+n|
Gup»ra aaMailTHpHlI Kepak. By dopmynana k= ! "2" —1.
5-M H c o4. MHTerpaJjHd TOMHHT:
1
sin® x
S i dx.
cosd x
1 13 — 40
E uwu w. byHaa m=-—, n=— -, m4-n=—4<0.
- d
: tgx=t, ); =dt, 5 +
sind x dre— cos‘x - S tg” xdx — S t° dt -
S 13 - 2 1 cos?xcos?x 1
cos ® x cos'x= 1422 14£

N LG L LA
—{ F4edi= ! (t3+t3)dt= | fart { Cat=-1"+
5 g 4 g B
+—16—13+C=Ttg3x+—ﬁtg3x+c

6-MHcoa. Unterpannu tonuur:
dx
V—

sin®xcos®x

Euvw. Bysna m=—2, n=—4, m4+n=—6<0,

m--n 6 o
h= _2’— '——1=—é——1=2. Liynnait kuau6:
S dx _S (SiﬂZX+COS2x)2 dx_S (sin"x-l—2$in2xcos2x+cos4x)dx_
sinzxcos4x - sin®xcosx sin®xcostx o
.2
sin“x 2dx dx
S~—4 dx—{—S 2+S_2=
cos*x cos‘x sin“x
.2
sin“xdx
— -+ 2tgx —ct =
5 cos?xcos?y + g gx+C

1
— | texd (tgx) +2tgr —ctgr + C= Lighe+ 2 tgr—ctgrt-C.

6.5.2. Stg"x dx Ba Sctg”x dx Waknjary uHTErpasiap, 6ynaa n >0 —
OYTYH COH.
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By xusi uwrerpasanapuu tonuuwaa tg’x éku ctg’x kynmaitysumnap

axparuianu Ba ynap tgic= :2 —1 Ba ctgx= sir:Z —1 dopmyaa- -
CcOos™x X

Jap 6yiuMua aaMmalutupuiaanu, 6y ¢opmyaanap TaHreHC Ba KOTaHIEHC
JapaxaJapiHd KeTMa-KeT mnacafTHpaldu: By Xxua wmHTerpasjapHu
tgx =1 éku ctgx=" ypHura Kyiininap épaaMuia XaM TOMHLI MyMKHH.
7-Mucod. Murterpanuu Tonuur:
Stg“x dx.
E uuw. By Muconra oKopuaary yCcyaHd KyJaiaimus:

1- yeya. S tgixdx = S tg2c-tgidx = S thx—d’;——— S tgZxdx=

COos™x

= Stg“’xd(tgx) — S( 12 —1>dx==%tg3x—tgx+x—|—c.

CcCOs™x
2- ycya.
tgx =1,

e _{ tat _ S(t4~1)+1 i
tg de_{x=arctgt, dx = 1itt2_ \F L2 d

_ 2 I . 8 . tg3x_
- S(t I+ l+t2>dt_?—t+arctgt+c_ X tgrtx4C.

6.5.3. gsec"x dx Ba Scosec"x dx KYpHHHIIAATH uuTerpaJsiap. Uk-

KHT2 XOJIHH KypamH3:
a) arap n TokK Gyjaca, y xonia tg—;-=t aJAMalUTHpHILIAH ¢olja-

JaHUJAIH; .
6) arap n Kyt 6yica, y Xxonia tgx=t ypuura KyHulugan

¢ofirananunagn: €ku sec2x, éku cosec’x KYMaiTyBuM axpaTHJuG,
sec’xdx=d (tgx) éxu cosec’x=d (ctgx) ne6 onHHAmH, KOIraH Japaxa-
Jap sca
2. 2. a 2 2
sec’x=1-41g"x €ékn cosec’x=1-+ctg’x

¢opmynanap GyHuya asmallTHPHIAIH.
8-Mu c on. UHTerpaauu Tonuur:

S dx
sin®

X

X o © o o
Euywywm. tg?=t yHUBepcaa ypHura Kyhiuuigad ¢oiigalaHaMu3:

toX —1¢ 2dt
S o | B2TH _S 1+£
indy , t [T ) e T
Simx =29 sing=—2 ; _ 8
R R I +1 (1+£)3
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R R A N R s AP L, 2 _
=gy Tpt=g = (G )=
(1 £ 1 -1

- 4( —2,2+21n|t|+7>+c=7m|t|+ - +C=

=4 x tg's—! I x
= 4ln Itg?l_;_____t +C=1n gk |+
8

(sin2—;— — cosQ%)- I

!
X x x + C=-2—In|tg%|— 2C05;
2 2 2 sin
05— Btg*—-cos"—
c 9 g 0 cos 3
9- MuCOJ. S xs HHTErpaJiHA TOIHHT.
: cos x

5— KYMalTyBUMHM aXKpaTaMu3 Ba ’; =d(tgx) ne6

cos x cos™x

E 4wy

oJlaMu3.

Cos ' x COS'x COs'x

X 1 dx
S (14+2tg’x+tg'x)d (tgx) =tgx+%tgsx+%tgsx+ C.

6.5.4. Ssinmx-cosnxdx, Scosmx-cosnxdx, Ssinmx-sinnxdx KYypH-
HALUAATH HHTErpa/jiap KyHu/J1ars MabjJyM TPHUTOHOMETPHK ¢opmyJia-
JapaaH ¢oiaalanuica, oCoOH XHcobaaHalu:

Sina-cosﬁ=%(sin (a+p) +sin(a—p));
cqsa-cosﬂ=%(cos(a+5) +cos(a—B));

sirm-sinB:%(cos(a—ﬁ) —cos(a+4+§)).

by ¢opmynasap TPHTOHOMETPHK (GYHKUHSAap KynaiTMacCHHH
AMFHHAM Wakaula HdoLasall HMKOHHHH Oepaiu.
10-mucoa. Ssin2xcos5xdx HHTErpasiH{# TOIMHT.
Euuw. TpuronoMerpuk ¢yHKUusIap KynadATMacHHH HHFHHIH
6uaaH ajMallTHpaMH3:
1

S_ sin2xc055xdx=—;8 (sin7x—+sin ( -——3x)dx=7g sin7xdx —

— % Ssin3xdx= —% cos7x—}——:3 cos3x+C.

217

www.ziyouz.com kutubxonasi



