II. ITMO®OPEPEHIIUPOBAHUE

Teopernveckue BONPOCHI

1. Tlonsitue npousBoHOM. ITponssoanas GpyHkmu X" .

2. T'eoMeTpuuecKkuii CMBIC] MMPOU3BOHON. YPaBHEHHS KacaTeJIbHOW U HOPMaJIU K TpaduKy
byHKIUH.

3. Tlonstue  auddepenmupyemoctd  ¢yHkuumu u  auddepeHunana.  YciaoBue
auddepennupyemoctu. CBsa3b quddepeHnnana ¢ mpou3BOIHOM.

4. Teomerpuueckuit cmbich auddepenimana.

5. HenpepsiBHOCTB quddepeHiupyemMoit GyHKIUN.

6. uddepennmpoBanne MOCTOSIHHOW U CyMMBI, POU3BEICHUS U YACTHOTO.

7. TlpousBojiHas CIOKHOU (PYHKITUH.

8. MuBapuantHOCTh hopMbl quddepenipana.

9. IlpousBoaHas 0OOpaTHOM (YHKIIHH.

10.ITpousBoiHbIE OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIUM.

11.I'unepbonnueckue GpyHKINU, UX TPOU3BOIHBIE.

12.1Tpou3BoiHBIE BBICHTUX MOPSAKOB, hopmyiia JleliOHuia.

13. Iuddepennmansr Beicmiux mnopsakoB. HennBapuantHocTh AuddepeHnnanoB mopsaka
BBIIIIE TIEPBOTO.

14.Iuddepennmpopanue GyHKINN, 3aTaHHBIX TApaMETPUUECKHU.

Teopernuyeckue ynpakHeHUs
1. Ucxons u3 onpeaeneHus: NpOU3BOAHOM, T0Ka3aTh, YTO
a. a) Mpou3BOJHAs Mepuoanyeckoil muddepeHInpyeMon (YHKIUH €CTh (PYHKIIHS
NEPUONYECKAS;
b. 6) npousBoaHas yeTHON quddepeHpyemMoit GyHKIIMU eCTh PYHKIIUS HEUeTHAS;

C. B) MPOM3BOJHAS HeueTHOU auddepeHInpyeMoit GyHKINN eCTh (YHKIUS YeTHAS.

2. Jlokasathb, 4to eciu GpyHKIHs f (x) nuddepennupyema B touke X =0 u f (O) =0, o

£(0)=timI )

x—0 X

’
3. JlokasaTb, 4TO NPOU3BOAHAS | (O) HE CYILIECTBYET, ECIIH



xsin(1/x), x#0,
4, X)=
f( ) {O, x=0.
5. Jloka3zaTh, 4TO MPOU3BOHAS OT (PYHKUINU
x*sin(1/x), x#0,
6. flx)=
() {O, x=0.

7. paspsiBHa B Touke X = 0.

8. JlokazaTb npuOIMKEHHYIO (HOPMYILY
a. Jal+z = a+z/(2a), a>0,

9. Yto MOXHO CKazaTh 0 AUPPEPEHIUPYEMOCTH CYMMBI | (x)+ g(x) B TOYKE X = X,

Z|D a.

€CJIM, B TOM TOUKE:

10.a) pynkuus [ (x) muddepenuupyema, a yHkius g (x) He nuddepennupyema;

11.6) o6e pynkimu f (x) ug (x) He auddepeHupyemsl.

12.Tlycte pynkius f (x) nuddepeHnupyema B Touke X, U f (xo) #0, a pyakuus g (x)
He mupdepennupyeMa B 3Toi Touke. JloKasarh, 4TO NPOM3BEAEHHE | (x) g (x) SIBIISICTCS
HequddepeHIupyeMbIM B TOUKE X, .

13.91t0 MOXHO cKazarth 0 Ju(PEPeHIMPYEMOCTH Mpou3BeaeHust [ (x)g(x) B

MPEANONOKEHUSIX 3aa4uu’?

a. Paccmotpers nmpumepsl:

b. a)f(x):x, g(x)=|x, x, =05
sin(1/x), x #0,
C. = = =0;
O N
@ 6 1=l 8()=]d % =0
e. f(x)=|x, g(x)=|x+1 x,=0.

> 8
14.Haittu f7(0), ecmu f(x)=x(x+1)...(x+1234567).

15.Boipasuts nuddepentnan d’ Y OT CIOXHOW (yHKUIUU y[u(x)} yepe3 MPOU3BOIHBIE

OoT pyHKIIMU Y (u) u quddepeHmansl ot PyHKIUA U (x) .



16.1TycTh y(x) u x( y) IBaXIbl TuddepeHrpyeMble B3aUMHO OOpaTHbIE (DYHKIIUH.

” / ”
Breipazute X yepes y u'y .

PacuerHbie 3aqaHus

3apaua 1. Mcxonas u3 onpeeneHus Mpou3BOHON, HAUTH f ’( O).

tg(x3 + x* singj, x#0;

L1 f(x)= X
0, x=0.
. ( ) 1) 2
arcsin| x cos— |+—x, x#0;
1.2. f(x)= 9x) 3
0, x=0.
(oo
arctg| xcos— |, x#0;
1.3. f(x)= 5x
0, x=0.
. ;. 1
In|1-sin| x’sin— ||, x#0;
14. f(x)= x
0, x=0.
. ( . 3]
sin| xsin— |, x#0;
1.5. f(x)z X
0, x=0.
5 1
1+ln(1+x sm—j—l, x#0;
1.6. f(x)= X
0, x=0.
xzsiné
sinfe *—-1|+x, x#0;
1.7. f(x)=
0, x=0
2
x2cosi+x—, x#0;
1.8. f(x)= 3x

0, x=0.



3
arctg| x° — x2 sinL . x#0;
1.9. f(x)= 3x

0, x=0.
sinx-cos—, x#0;
1.10. f(x)= x
0, x=0.
. , . 6
x+arcsin| x“sin— |, x#0;
L1L f(x)= ( x]
0, x=0.
2
{ (2x C°S<1/8x)—1+x), X %0
1.12. f(x)= s
0, x=0.
(arctgx-sin— x#0; 2x2+x2cosi x #0;
1.13. f(x) =1 x T 114 f(x) =1 9x’ ’
0, x=0. 0, x=0.
( 2 211 2 2 1
x cos —, x=#0; 2x +x cos—, x=#0;
L15. f(x)=A X 1.16. f(x)=+ X
0, x=0. 0, x=0.
Incosx x #0; 6x+xsinl x #0;
117, f(x)=9 x ’ 1.18. f(x) =71 x’ ’
0, x=0. 0, x=0.
(9 ;
e’ —cosx £ 0: xsin>
119 f(x)=4" ;7Y 120 f(x)=4¢ "L x#O;
\07 X=O. \O’ x:O'
( xzsinf
1-21‘f(x):<3 *—1+2x, x=#0;
0, x=0.
L

1+In 1+3x2cosg ~1, x=0;
1.22. f(x)= x
0, x=0.



- xsini 2tgx_25inx O
123f(x):<e 5X_1, x¢0; 124f(x): x2 ’ X # )
0, x=0. 0, x=0.
arctg 3—x—xzsinl , x#0;
1.25. f(x)=+ 2 X
0, x=0.
3
sin[xzsin2
1.26. f(x)=1e ) —1+x*, x#0;
0, x=0
5. 5
3I1—2x"sin——1+x, x#0;
1.27. f(x)= X
0, x=0.
x2el Sini, x#0;
1.28. f(x)= x’
0, x=0.
ln(1+2x2+x3)
1.29. f(x)= . > *x#0;
0, x=0
COS X —COS3x
, x#0;
1.30. f(x)= X
0, x=0
1
1—cos| xsin— |, x#O0;
1.31. f(x)= X

0, x=0.

3amaya 2. CoctaBuTh ypaBHeHHE HOpManM (B BapuaHTax 2.1 — 2.12) unu ypaBHEHHE

KacaTeabHOM (B BapuaHTax 2.13 — 2.31) kK 1aHHO# KPUBOM B TOUKE € aOCLIUCCOM X, .
2.1. y:(4x—x2)/4, X, = 2. 22. y=2x>+3x-1, x,=-2.

23. y=x-x", x,=-1. 2.4.y=x2+8\/;—32, X, =4.



2.5. y=x+\/?, x, =1. 26. y=3/x> —20, x,=-8.

1++/x

27.y= . X =4 28. y=8Yx-70, x,=16.
Y 1_\/; 0 y 0
29. y=2x"-3x+1, x,=1. 2.10.y:(x2—3x+6)/x2, X, = 3.
2.11. y:\/;—ﬁ/z, x, = 64. 2.12. y:(x3+2)/(x3—2), X, = 2.
29
2.13. y=2x"+3, x,=-1. 214 y=2 10 o1
x +1
2.15. y:2x+l, x, =1. 2.16. y:—2(x8+2)/(3(x4+1)), x, =1.
X
217 y=X L 218 =2y
S 1 0 o) 1-5x2" %
219. y=3(Vx-2x), x,=1. 220, y=1/(3x+2), x,=2.
2.21. y:x/(x2+1), X, =—2. 2.22. y:(x2—3x+3)/3, x, = 3.
2.23. y=2x/(x2+1), x, =1. 2.24. y=—2(3/;+3\/;), x, =1.
1+3x° 3
225 y=—"—, x,=1. 226. y=14/x —15¥x +2, x,=1.
3+x
227 y=3x—Jx, x=1. 228, y=(3x-2x") /3, x,=1.
2.29. y=x/10+3, X, = 2. 2.30. y:(x2—2x—3)/4, X, =4.

231. y=63x-164x/3, x,=1.

3agaua 3. Haiitu nuddepennmnan dy .

x+x* -1

, x>0.

3.2. y:tg(2arccosxll—2x2), x>0.
3.3. y:\/1+2x—ln‘x+\/1+2x‘. 3.4. y=x2arctg\/x2—1—\/x2—1.

3.1. y = xarcsin(1/x) +1In




35.y= arccos(l/\/l +2x7 ), x>0.

3.7. y =arctg(shx)+(shx)Inchx.

39.y :ln(cos2x+\/1+cos4x).

3.11.

3.13.

3.15.

3.17.

3.19.

3.21.

3.23.

3.25.

3.27.

3.29.

3.31.

2
ln|x| _11 X

= —In
Y 1+x> 2 1+x°

y=xv4-x* +aarcsin(x/2).
y= 2x+ln|sinx+2cosx|.

x+x" +1

2x

y=In

2
x =1
y = arctg .
X

X
y= arctg(tga +1j.

y =ln‘cos\/;‘ + xtg\/;.

y = x(sinlnx—cosln x).

X
y= cosx-lntgx—lntgg.

y =~/x —(1+x)arctg/x.
y=xvx’ =1+In{x++/x —1‘.

3.6. y=xIn

x+\/x2+3‘—\/x2+3.

38. y= arccos((x2 —1)/(x2\/§)).

3.10. yzln(x+\/l+x2)—\/1+x2 arctg x.

3.12

3.14.

3.16.

3.18.

3.20.

3.22.

3.24.

3.26.

3.28.

3.30.

y=In (ex+ N 1) + arcsine” .

y =Intg(x/2)— x/sin x.

y:\/ctgx—\/tg3x/3.
_ x+2
- x—2
1
y=1In x2—1‘—x2_1

y=In|2x+2 x2+x+1‘.
y =e"(cos2x+2sin2x).
y=[ Vi e

y=~3+x" —xIn|x++/3+x%|.
y = xarctg x —In~/1+x’.

3anaua 4. Beraucnuth npuOIMmKeHHO ¢ TOMOIIBI0 nuddepermnuana.

4.2. y=\3/x3+7x, x=1,012.

4.1.y =%/;, x=17,76.

4.3. y=(x+\/5—x2 )/2, x=0,98.

44, y= %/;, x=27,54.



4.5. y=arcsinx, x=0,08.
47. y=3x, x=26,46.
4.9. y=x“, x=1,021.
4.11. y=x21, x=0,998.

4.13. y =x° x=2,01.

4.15. y x', x=1,996.

vdx—1, x=2,56.

4.19. y :3/;, x =28,36.

4.17. y

4.21.y:x7, x=2,002.
423. y=~/x*, x=0,98.

425 y=x?, x=1,03.

427. y=~/1+x+sinx, x=0,01.

429. y=3[2x—sin(zx/2), x=1,02.

431. y=1/2x+1, x=1,58.

3amaua 5. Haiitu npou3BOAHYIO.
2(3x3 +4x* —x— 2)

15V1+x

5.1.y=

(1+x8)m

55.y= 2+

(x2 —6) (4+x2 )3
120x°

57.y=

4.6. y=\3/x2+2x+5, x=0,97.
4.8. y=\/x2+x+3, x=1,97.
4.10.y=3/;, x=121.

4.12. y=Yx*, x=1,03,

414, y=3x, x=8,24.

4.16. y=x, x=17,64.

4.18. y=1/V2x* +x+1, x=1,016.
420. y=1/"/x, x=416.

422. y=~J4x-3, x=1,78.

424, y= X, x=2,997.

4.26. y x*, x=23,998.
4.28. y:\3/3x+cosx, x=0,01.

4.30. y= ¥ +5, x=1,97.

(2x2—1)m

52.y=
Y 3x°
s4 y_2x2—x—1
T 32+4x
x2
5.6. y=
241-3x"
(x2—8)\/x2—8
58. y= 3 .
6x



5.13. y

5.15.

5.17.

5.19.

5.21.

5.23.

5.25.

5.27.y

5.29.

5.31.

_oxvax+l

X Ax+l

(x+3)v2x-1

2x+7

y:

_3x6+4x4—x2—2

y =
15v1+x°

5.10.

5.12.

5.14.

5.16.

5.18.

5.20.

5.22.

5.24.

5.26.

5.28. y

5.30.

Jx-1(3x+2)

4x°

y:

_ x°+8x’—128

y= .
oNx*+2x+7

X +2

2 1—x4.

3x+x/;
Y= .
Vx“+2




3amaua 6. Haiitu npou3BOAHYIO.

6.1. y:x—ln(2+ex+2\/e2x+ex+1). 6.2. y=e(2—sin2x—cos2x)/8.
6.3 —larct e =3 6.4. y= ! ln1+2x
S YEREEET, T e 1-2
6.5. y=2Ve'+1+In——— e ri-l 6.6.y:g (arctgex)3.
Jer+1+1 3
1 18> +27¢" +11
6.7. y:—ln(62x+1)—2arctgex. 6.8. yzln(ex+1)+ ¢ ¢ —.
2 6(ex+1)
2(\/2x—1—arctg\/2x—1) o
6.9. y= . 610 y=2(x-2)Vl+e" —2In—.
In2 Vi+e' +1
asin cos sin o Ccos
6.11. y=— e” (asinfx— 3 ’Bx) 6.12. y=— e (Psin fx - ’Bx)
a’+ B a’+ B
613, y=e” 1 +ac052bx+2bsin2bx
o 2a 2(a’ +4b%)
6.14. y=x+ —In(1+¢€").
Y 1+e" ( )
6.15. y:x—3ln[(1+e’“/6)\/1+e’“/3J—Salrctge”/6
6.16. y=x+ 8
Y 1+e%*

6.17. y= ln(ex +ve™ —1) +arcsine
6.18. y=x—¢ "arcsine” —ln(1+\/1—e“ )

6.19. y= x—ln(1+ ex)—2e_)‘/2 arctg e/’ —(aurctgex/2 )2.

3

e
6.20. y =

1+x°



m~ ab

Jlt+e +e* —e' -1 cinx 1
. 6.24. y=e X— .
Vit+e' +e* —e' +1 COs X
ex

6.25. y=—/ (x* =1)cosx+(x—1 *sinx |.
(¥ =1)cosx+ (x=1) sinx |

6.21. y= ! arctg{emx-\/%]. 6.22. y:3e%(%/?—2%/§+2).

6.23. y=In

6.26. y = arctg(ex —e_x).

627. y=3e"" (%/?—5%/? +20x—603/x* +1204x ~120).

3x

628, y ==~

2x

. 1 _
6.29. y=arcsine " —+1—e 6.30. y=—§e xz(x4+2x2+2).

2

e

6.31. y= .
Y 1+ x2

3agaua 7. HailTu npou3BOgHYIO.

7.1. y=\/;ln(\/;+\/x+a)—\/x+a. 7.2. y=1n(x+\/a2 +x2).

2

X
7.3. y=2\/;—4ln(2+\/;). 74,y =In—m—m.

J1-ax®*

a’+x°
7.5. yzln(\/;+\/x+1). 76. y=In——.

a —x
7.7. y=In*(x+cosx). 7.8. y=1In’(1+cosx).
79, y=in—* 7.10. y=Intg| Z +2
9.y T 10. y g4 5 |

—~ A
7.11.y=ln4‘/1+2x. 7.12. y=x+ ! In> \/§+a”2.
1-2x V2 x+2

7.13. y=Insin 2x+4. 7.14. y =log . log.tg x.

x+1



7.15. y =log, log,tg x.
2x+3

x+1
1

7.17. y =Incos

7.19. y=1log, =
I-x

7.21. y=Inarcsinv1—e*".
723, y= ln(bx+\/a2 +b°x° )

1

725 y= lnEarccos—j.
Jx

V5 +1g(x/2)
V5 -tg(x/2)

7.29. y =Inlnsin (1+1/x).

7.27. y=1In

731. y=Inln’In’ x.

3apaua 8. Haiitu npou3BoaHYIO.

. 1 sin” 3x
8.1. y=sin+/3 +— .
3 cosbx

33, y = tglg L4 L3N 4
o) gg3 4 cos8x

cossin3-sin’ 2x

8.5. y=
Y 2cosdx

cosIn7-sin’*7x

8.7. y=
Y 7cosldx

8.9. y=ct (cosZ)+lSin26x
R 6 cos12x’

1) 1 sin®10x
+_

|
8.11. y =§cos(tg§

10 cos20x

7.16. y = x(coslnx+sinlnx)/2.

7.18. y =lgln(ctg x).

7.20. y =%ln(\/§tgx+\/1+2tg2x).

7.22. y =Inarccosv1—e*.

\/x2+1+x\/§
\/x2+1—x\/§.

7.26. y =ln(ex +V1+e™ )

7.24. y=In

Inx
sin(1/x)

7.28. y=1In

7.30. y=InIn’In’ x.

1 cos”3
8.2.y=cosln2——coS al

3 sin6x

2
8.4. y:ctgi/_—lCO.S 4x‘
8 sin&x

sincos3-cos’ 2x

8.6. y=

4sin4dx
1 cos*8x
8.8. y=cos(ctg2)—— )
y=cos(ctg2) =gt
1 cos*10x
8.10. y=3/ctg2 — )
YN T sin 20
o1 1 cos’12x
8.12. y=Insin—— : .
2 24 sin24x



8.13

1 sin’5x
. y=8sin(ctg3)+— i
Y ( 5 ) 5 cosl10x

cos(tg;j -sin”15x

15c0s30x

ctg (sin;j -sin”17x

17cos34x
_ tg(In2)-sin*19x
YT 19c0s38x

y=ied

8.15. y=

8.17. y=

8.19.

sin?21x
.
21cos42x

—lncosl+
o’ 3

8.21.

sin”23x

23cos46x

8.23.

sin”25x
8.25 O SIE——

25c0850x

y=tg(cos2)+

. y=sinln2+

sin?27x
27cos54x
sin”29x

29c0s58x

8.27.

8.29. y=cos’sin3+

sin® 31x
8.31. y=tg./cos(1l/3) +—m.
y=18 (/ ) 31cos62x

3amauya 9. Haiitu npou3BoAHYIO.

tgx—ctgx
91. y= arcth.
2
2x—1 2x—1
93.y=

V24 x—x? +§arcsin

4

8.14.

_ cos(ctg3)-cos®14x
YT 2828y

sin(tg;j .cos” 16x

32sin32x

j/ctg2 -cos’18x

36s81in36x

8.16. y =

8.18. y=

1 cos*20x
40 sin40x

8.20. y =ctg(cos5)—

1 cos®22x
44 sinddx

8.22. y=cos(In13)—

|
=cCtg| sin—
=g sin - |

y=R/cos~/2 -

1 cos’24x
8.24. -

48 sin48x

8.26.

52 sin52x

1 cos®26x

8.28. y =sin3/tg2 —

56sin56x

cos® 30x
8.30. _

60sin60x

y =sin’ cos2 —

9.2 y—arc:sin\/;_2
Vi+x* -1
94. y=arctg———.

X



x’—4

Jxt+16
1

x—=1 1
9.7. y=—In————arctg x.
x+1

9.5. y =arccos

9.6 y—\/garctgﬁ_1
6. 3 \/a

9.8. y =%(x—4)\/8x—x2 —7 —9arccos‘/xT_1.

(1+ x)arctg/x 1

+ .
x° 3x\/;

I 1+
+ xarctgx/;.

2\/; 2x

4+ x* x*
y= —arctg—+—.
X 2 X

_l /i_l_arccosx
Y 2\ £ 2x*

y= x;3\/6x—x2 —8+arcsin‘/§—1.

99. y=

9.11. y=

9.13.

9.15.

9.17.

B 2\/1—xarcsin\/; N 2
x Jx

9.20. y=

9.19. y

x*+1

9.21. —
x"+4

5
y= arctgx+gln

y =+/1-x> —xarcsinv1—x".

Vi-x

1-x

9.23.

9.25. y = arctg

3
X
9.10. y = ?arccos X—

3+x X
9.12. y= 2—x)+3 —.
y== Jx(2—x) +3arccos, | 5

. / X
9.14. y = arcsin, [—— + arctg \/;
x+1

6+x

2+ x* —

9.16. y:6arcsin7x— x(4-x).

(1+x)arctg\/;—\/;.

X

9.18. y=

2)6_5\/5x—4—x2 +%arcsin‘/x7_l.

4
x—2

9.22. y=arcsin————.
Y (x—l)\/i

924. y= \/; +%arctg\/; +§arctg%.

x+1
x+2

9.26. y =(2x2 +6x+5)arctg — X.



X.

X . 1 2
9.27. y=—F——==arcsin2x+—In(1-4x" ).
2N1—4x7 8 ( )
1 23
9.28. y=| 2x> —x+— jarct —
( gx\/_ 2\/5 2
Jx
9.29. y=(x+2vx +2)arct —Jx.
7= ) N
9.30. y=v1+2x—x’ arcsinf\/z— 2In(1+x).
+ X
t 2)+1
9.31. y:arcth.
3amaua 10. Halitu npou3BoiHy1O.
101, y=—! 2 S tha 102, y= 30X Ihx 3 e (sh).
4\/_ 2-/5thx 4ch*x  8ch’x 8
1++/thx \/_+thx th x
103. y= —ln——arct Vvthx, 104. y=
1—-+/thx . 8\/_ \/_ th x 4(2 th? )
10.5. y = 1th 1+\Ethx 10.6. y=——ln(th—j— Chf
4[ 1-V2thx 2 2) 2sh’x
107, y=—] | atVlta tha 05 y=_! | LEV2cthx
- 2a1+a® a—l1+dthx - 182 1-+/2cthx
10.9. y:arctgﬂ. 10.10. y:llnm.
chx—shx 6 2+sh2x

I+thx sh x
10.11. y = 41 Ty 10.12. yzl s
—thx +chx

10.13, y =B 10,14, y = 15X

7 Ush2x -7 Jeh6x
1+8ch’ x-In(ch x) 12sh® x +1

10.15. y = . 10.16. y = ———— "~

2ch® x 3sh?x



shx 3 : | . 3+chx
10.17. y = ————+=arcsin(thx). 10.18. y = —=arcsin———.
2¢ch® x J8 1+3chx
x
| A8t 1 | x| 1. 3+chx
10.19.y=\/,1n : 10.20. y=—In|{th—|——In :
8 4_J8th2 4 2 shx
2
1 . 54+3chx 1-8ch®x
10.21. y=——arcsn————. 1022, y=——7p—.
3+5chx 4ch™ x
1023, y=—2 L Y 0 (shx)
e Bshix 2ehix 20 o
10.24.y=§cth2x— ! —.
3 3chx-sh” x

sh x
2ch?x’
B sh x B 1 3
2ch’x shx

10.25. y = %arctg(sh x)—

10.27. y =

1| shx
1029. y = —5—

5 +arctg(shx)}.

chx
3sh® x’

1031. y =%Cthx—

3amava 11. Halitu npou3BoiHy1O.

11.1. y =(arctg x)(l/ ?)intarcte ).

113, y=(sinx)™ .
3x

11.5. y=(Inx)" .

11.7. y =(ctg3x)™

119. y= tgx)4ex.

——arctg(shx).
2arcg(s x)

1026, y=2In| thX |+ chx——PX
2 2 2

10.28. y = shx +larct (shx)
o) 2¢ch’x 2 8 '
h 1
1030. y=————~In| th= |,
2sh“x 2 2

11.2. y= (sin\/;)ln(m&).

X

11.4. y=(arcsinx) .

11.6. y = x5,

X

118 y=x".

X

11.10. y =(cos5x)" .



11.11.

11.13. y =
11.15.
11.17.

11.19.
11.21.
11.23. y=x°
11.25. y=x°
11.27. y=x°
11.29. y = x> -29%

1131 y=x° x°.

3amava 12. Halitu npou3BoOIHYIO.

12.1.
X

B 4x+1 N 1 arct 4x+1
Y L6 +8x43 2 T o

y= 2x—ln(1+ V1—e* ) —e *“arcsin

12.2.

12.3.

12.4.

2 1++/2x—x°

y=—-2x—x>+In
x—1

12.5.
x—1
2

12.6.
X

11.12.

11.14.

11.16.

11.18.

11.20.

11.22.

11.24.

11.26.

11.28.

11.30.

2
y :i(x2 +8)\/x2 —4 +x—arcsing, x>0.
24 16

er)‘

y :%arcsiné+é(x2 +18)\/x2 -9, x>0.

y=\9x? ~12x+ Sarctg (3x—2) ~In(3x =2 +9x* = 12+ 5 ).



1arct 3x—1 1_ 3x—1
2 gf 3 3x2—2x+1

12.8. y=3x— ln(l ++/1—e" ) —e" arcsin(e3x )

1277. y=

129, y =In(4x=1+3162" —8x+2 ) V162" —8x + 2 arctg(4x—1).

o 2
12,00, y=ln i t2VTXTX 4 T

2x+1 2x+1

12.11. y=(2x+3)" -arcsin +§(4x2 +12x+11)Vx* +3x+2, 2x+3>0.

2x+3

x+2 1 x+2

12.12. y= + arctg ——.
Y X +4x+6 \/5 g\/i

12.13. y = 5x—1n(1+ V1—e' ) —e™* arcsin(esx).

12.14. y =vx> —8x+17 arctg(x—4)—ln(x—4+\/x2—8x+17).

_ 2
12.15.y:1n1+\/ Stdx-x + 2 \/—3+4x—x2.
2—x 2—x
1216 y=(3x* —4x+2)9x> —12x+3 +(3x-2)’ arcsin 1 S> 3x=2>0,
x_
12.17 —=arct + il
ST \/_ g\/i 2 =2x+3

12.18. y = ln(esx+ \/elox—l) + arcsin(e‘s").

12,19, y =In(2x=3+ 42" =12x+10 )= /42* ~12x+ 10 arctg (2x - 3).

2 2
1+\/ 3-4x—x" 2 \/—3—4x—x2.

12.20. y=In
—x—2 x+2

12.21. y:g 4x* —4x+3)Vx? —x +(2x—1)" arcsin ! , 2x—1>0.
3 1

2x—
B 2x—1 N 1 arct 2x—1
YU —dx+3 o R T L

12.22.



1223. y= arcsm( )+ln(e4x+ \/egx—l).

1224 y= ln(5x+ J255° +1) ~J25¢% +larctg5x.

_ _ 2
1225, y=—2 \/—3+12x—9x2+ln1+\/ 3t12x=9x
3x—2 3x—2
12.26. y=(3x+1)" arcsin +(3x7 +2x+1)39x” +6x, 3x+1>0.
X+
1 2x+1 2x+1

12.27. y=—=arct + .
Y R L T A raxt3

12.28. y=In (e3x+ Ve — 1) + arcsin (e_3x )

1229, y = /49> +1arctg7x—ln(7x+ J49x* + 1).

2
1230, y = 1—dx? +1n VI FA
X 2x

12.31. y = arcsm( )+ln(ezx+\/e4x—l).

3amaua 13. HaliTu npou3BoiHy1O.

1-4x°
13.1. y—M In1- 132, y=4ln— Al

V1-x? 1+V1-4x X
13.3. y :x(2x2 +5)\/x2 +1 +3ln(x+\/x2 +1).

X +2

13.4. y = x° arcsin x +

+oJAx +2x=2, 4x+1>0.

13.6. y=+1+x" alrctgx—ln(x+\/1+x2 )

13.5. y:3alrcsin4 "
X+

+Ox2 +24x+12, 3x+4>0.

13.7. y =2arcsin i d
X+



13.8. y =x(2x2 +1)\/)c2 +1 —ln()c+\/)c2 +1).

1+ x°
13.9. y=1n(x+\/x2+1)— T 130 y:\/1—3x—2x2 +—arcsm4x+3.

x 242 J17

13.01. y=J(4+x)(1+x) +3In (V4 + x +/1+x).

Vxt—x+1 2x—1

13.12. y=In ++/3 arctg

x N

13.13. y=—TIn
12 (" +1) 2f Sl 1

13.14. y = 4arcsin 4 +12x =7, 2x+3>0.

2x+3

+9x% +6x—3, 3x+1>0.

13.15. y = 2arcsin
3x+1

13.16. y =(2+3x)Vx -1 —%arctg\/x—l.
13.17. y :%(X—Z)\/x+1 +1n(\/x+1 +1).

\/x +1—x
13.18. y =+/x" +1——l
Vx? +1+1

x—1 1(1 1
13.19. y=In 33— ——| —+

x+1 2\2 x*-1

j arctg x.

13.20. y=xIn JI—x++1+x +l arcsinx — x).
2

1 .3
13.21. y =arctg/x* — —\/Iiix. 13.22. y =3arcsin 2+\/x2+4x—5.
x° =1 X+

x+2

13.23. y = \/(3 —x)(2+ x) +5arcsin

13.24. y = x(arcsin x)” + 2+/1— x* arcsin x — 2.



2

I—x : x> +2
1325, y= + arcsin x. 13.26. y = X arccos x — 3 V1-x*.
X
V242 1 24442
13.27. y= ———F=1In :
X J2 X

13.28. y = %(10—)c2)\/4—)c2 + 6arcsin§.

13.29. y = arcsin ! +240x*+3x+2, 2x+3>0.

2x+3
13.30. y = xarcsin L—\/;+arctg\/;.
x+1
arcsinx 1 . 1-x
1331. y= —In—=
1—x2 2 1+x
3amaua 14. HaliTu npou3BoiHYIO.
14.1. y=——In(tgx+ctg). 14.2. y=xcosa+sinInsin(x—a).
sina
1 . V241
14.3. y:—[smlnx— J2-1 -coslnx}x :
5 (v2-1)
14.4 y—arctg(ﬂj
- Yeos2x )
. . _12 2+b2 .
145 y=3-2X o SY 6 y=(a?+b*)" -aresin| YT SL
cos"x  cos x b
7" (3sin3x +cos3x-1n7) sin x
147. y = > : 148. y=1In :
9+In"7 COS X ++/cos2x
1 X
149. y =———| arctg(acos x) +alntg— |.
a(1+a ) 2
1 1 1, 1+sinx
14.10. y=—————-—"+—In —.
3sin"x sinx 2 I1-—sinx
tgx +
1411 y=(1+x")e"e". 1412, y=—8XT%

l—xctgx'



14.13. y= aarctg = 14.14. y = arctg , x>0.
2sin— I-x *
2
6" (sindx-In6—4cos4dx \J2t
14.15. y = ( 5 ) 14.16. y = arctg gx.
16 +In"6 I-tgx
2sin x 5%(2sin2x+cos2x-In5)
14.17. y = arctg : 14.18. y = 5 :
V9cos® x—4 4+1In°5
3*(4sind4x+1n3-cos4
14.19.y=ln@. 1420, y = (4sin4x 2 x)
V2 —thx 16+1n3
4*(In4-sin4x —4cos4x) COS X x
1421. y = > : 1422, y=——7——2cosx—3Intg—.
16+In"4 sin” x 2
143 5*(sin3x-In5—3cos3x) 40 In(1+¢*)~2 = arctee?
23. y= : 24. y=x—In(l+¢e")—2e Zarctge?.
g 9+In°5 Y g
2% (sinx+cosx-In2 In(ctgx+ctgar
1425. y = ( - ). 14.26. y = ( g, g ).
I+In°2 sino
427, y 22 LOST | 5 C08x
sin“x  sin“x
g, yo_Cosx 4 22+
o) 3(2+sinx) 343 . J3 '
3*(In3-sin2x—2cos2x) 1. 1+cosx 1 1
14.29. y = - . 1430. y=—In —
In"3+4 2 1l-cosx cosx 3cos x
tgx++2tgx +1
1431. y = .
tgx—4/2tgx +1
3amaua 15. HaliTu npou3BoiHyIO y;.
(x_3t2+1
3 x=+1-1%,
15.1. 5 \ 15.2.
Y=sin(%+tj. y=tgvl+ir.

. o
2xsm2 \/m_x2




15.3. <

15.5. 1

15.7. 4

y =t +1.

(x:ctg(Zet),

\yzln(tge’).

y=+e+1.

x = arctge””,
15.9.

15.11.

15.13.

15.15.

15.17.

4

]

Y = (arccost)’.

9
_ cost

sin’ ¢

1
X = arccos—,

4
<

(x = arcsin (\/1 —1’ ),

(x = (1 +cos’ t)2 ,

1
y =+/t* —1+arcsin-.

15.4. {

15.6. 1

\

15.8. 4

(x=In(ctg?

x = arcsin(sinz),

y = arccos(cos?).

(x:\/2t—t2,

y =arcsin (7 —1).

N——

9

15.10. § 1+t

15.12. 3 p

15.14. <

15.16. < 1+1

15.18. <




-

. 2
x = arcsin V7, x = (arcsinz)”,
15.19. 15.20. 4 ;
y=\/1+\/;. Y= ) tz‘
(x=t > +1, (x = arctgt,
15.21. 141472 15.22. 4 /1+l‘2
y:ln—‘ y:1n .
L t L r+1
(x=In(1-1), x=arctgt—+1,
15.23. 15.24. < t—1
— 1 _ 2 .
|y =arcsinV1-1". |y =arcsinV1—1°,
(x L [I=sin , —
= 2
Nt x=+t—t" —arctg,|—,
15.25. - 1+smn? 15.26. - S\
1
y:athI-l-lHCOSt. \y:\/;—«ll—tarcsin\/;.
( 2
g} t"Int
x =Intg¢, x:1 > +In1-1¢7,
15.27. 4 1 15.58. < _;
Y Gl y= - arcsinz +1n+1-1>.
) \ 1—1
- l- .
. xX= - arcsint +In+/1—¢%,
— sect 1_
1520.4%°¢ > 15.30. 4 :
y=tgt-Incost+tgr—t. 1
y= e .
—t

-

x=1n(t+ 1+t2),

y=~/1+t2 _lnﬂ

L 4

15.31. <

3agaua 16. CoctaBUTh YypaBHEHHs KacaTelIbHOM M HOpPMaIM K KPHBOM B TOUKE,

COOTBETCTBYIOLLEN 3HAUEHHIO IMapamerpa f =1, .

-3
xX=asin t, x =+/3cost,
16.1. { 16.2. { \/_

y=acos’t, t,=rx/3. y=sint, t,=7x/3.



16.3. <

16.5. 4

-

x=a(r—sint),

{x =t(rcost—2sint),
16.7.

y=t(tsinr+2cost),

x=2In(ctgt)+ctet,
16.9. (ctgr) +ctg
y=tgr+ctgt, t,=x/4.

16.11.

16.13.

16.15.

16.17.

16.19.

\y=a(l-cost), t,=x/3.
(241
X=——

1+1¢

_2t—1 —
ST

1, = /4.

X = atcost,
y=atsint, t,=7m/2.
e . t
x = arcsin ,
1+
]
1

Yy = arccos , t,=1
\ 141

1+1¢
X = :

l_2
| 3 2
y=—" 42, 1 =2
S S A
(x:a(tsint+cost),
< .
y=a(sint—rcost), t,=x/4.
x=1-1¢,
2
y=t—t', t,=2.

\

(x=21-12,
16.4. < 5
y=3t-r, 1,=1.
r . l-
X = arcsin =,
16.6. < IT
y = arccos , 1
\ 1+¢°
( 3at
STl
16.8. 1 )
y= 3at f =9
o1+ 0T
(1 1
x=—t’——t",
16.10. < 2 ‘1‘
y= t2+§t3, t, =0.
X =sint,
16.12.
y=cost, t,=7x/6.
1+Int
xX= :
l_2
16.14. <
3+ 2Int
y= ) , =1
rxzasin3t,

16.16.

16.18.

16.20.

-

r+1
xX=—,

t
< 1

l'_
y=—o t,=—1.
i 0

-

_ 2
<x—ln(1+t ),

|y =1t —arctgt,

f,=1.

(y=acos’t, t,=x/6.



16.21.

16.23.

16.25.

16.31.

x=t(1-sinr),

y=tcost, t,=0.

x = 3cost,
y=4sint, t,=7x/4.

<
Il
[\
92
o
=
S}
~
+
w2
[
=
\®)
o
ON
Il
3
~

17.1. y=xe“.

17.3. y=3/e"".

17.5. y=1g(5x+2).

17.77. y=

2(3x+2)

17.9. y =+/x.

17.11. y =27,

17.13. y =3/e*".

17.15. y =1g(3x+1).

1+7°
X = 5 1,
1622.4 U~
t
y:tz—l’ t, =2.
(x=1—1%,
16.24. 4 o
y=1-7, 1,=1

X =sint,
16.30.
y=cos2t, t,=x/6.

3amava 17. HaliTu npou3BOAHYIO 71 -TO TIOPSIIKA.

17.2. y =sin2x+cos(x+1).

17.8. y=Ig(x+4).

2x+5

1710, y=————.
SREIEIT)

17.12. y =sin(x+1)+cos2x.

4+15x

17.14. y = T

17.16. y=7"%



1717, y=——m—.
7T 9(4x+9)

17.19. y

2x+3

17.21. y

I
Q

17.23. y=+/e**".

17.25. y =1g(2x+7).

X
17.27. y =——

x+1

1+ x
17.29. y=——.

_1—x

17.31. y =37,

17.18. y =1g(1+ x).

S5x+1

17.20. y=———.
YT 13(2x+3)

17.22. y =sin(3x+1)+cos5x.

11+12x
17.24. y= m

17.26. y =2~
17.28. y =log, (x+5).

Tx+1

17.30. y=————.
YT (4x+3)

3amaua 18. HaliTu npou3BoIHYIO0 YKa3aHHOTO MOPSAKA.

18.1. y:(2x2—7)ln(x—1), y =7

18.3. y=xcosx>, y" =27

_ log, x y”’ _9

3 b
X

185. y

187. y=x" sin(5x-3), y"=?
18.9. y=(2x+3)In*x, y" =2

Inx

18.11. y=—, y" =7
X

18.13. y =€ " -sin(2+3x), y"' =2

18.15. y :(2x3 +1)cosx, y =7

18.2. y:(3—x2)ln2x, y" =9

In(x-1
18.4.y:L1), y
x_

m _ o

18.6. y= (4)(?3 +5)ezx+1, y =7

Inx

18.8. y=—, y' =2
X

18.10. y:(1+x2)arctgx, y" =9

18.12. y=(4x+3)-27%, y' =2

18.14. y :—ln§3++xx), i =9

18.16. y:(x2+3)ln(x—3), y =2



- 1
18.17. y =(1-x—x")e" ™2,y =2 18.18. y =—sin2x, y" =?

X
18.19. y=(x+7)In(x+4), y" =2 18.20. y=(3x-7)-37, y" =2
In(2x+5
18.21. y=¥, y" =9 18.22. y=e"*-sin2x, y" =?
2x+5
1
1823, y=——, y" =7 1824, y=xIn(1-3x), y" =2
X
18.25. y=(x2+3x+1)e3”2, y =2 18.26. y=(5x—8)-27", y"' =2
In(x—2
18.27. yzg, y =2 18.28.
x—2

v 9

y=e"(cos2x—3sin2x), y" =1
18.29. y=(5x—1)In*x, y" =2 18.30. y

18.31. y :(x3 +3)e4x+3, y =2

3amaya 19. Haiitu npou3BOIHYIO BTOPOTO TMOPSIKA y:x OT (YHKIMH, 3aJaHHON

HapaMeTpI/IquKI/I.
X = Cos 21, ( —J1—+2
19.1. i 192, {X=VI=1,
y=2sec’t. \y:1/;.
x=¢' cost, (x=sh’t,
19.3. 19.4. < )
y=¢€'sint. \yzl/ch t.
05 x=t+sint, 0 (x=1/t,
D. 0. 3
y =2—cost. \yzl/(1+t2).
x:\/;, X =sint,
19.7. 19.8.
yzl/ 1—1. y =sect.
19.9 {x:tgt’ 1010, 4=V~ L
"~ |y=1/sin2t. o y:t/«/l—t.



fx:\/;’

x = cost/(1+2cost),

19.11. < 19.12.
y=3r-1. —smt/ 1+2cost).
( — 3 _ =sht,
19.43. J¥ =V =L 19.14.
y=Int. Y=
1015, 1= Vi~L 19.16. 4" c0s’,
15. 1 :
= 1/\/; y=tg’t.
(x:\/t—3, X =sint,
19.17. < 19.18.
=In(r-2). y =Incost.
X =t+sint, X =t-—sint,
19.19. 19.20.
y=2+cost. y=2-cost.
X = COSt, X =CoSt+1tsint,
19.21. _ 19.22.
y:]nsnlt_ y= sint —fcost.
x=¢, X = COSt,
19.23. . 19.24.
y = arcsint. y =sin*(1/2).
(x =cht, X = arctgt
19.25. < 19.26.
Y= \sh’t. y=
(x=2(t—sint), x=sinf—tcost,
19.27. < 19.28.
y:4(2+cost). y=cCost+tsint.
x=1/t2, X =cost +sint,
19.29. - . 19.30.
:1/(t +1). =sin 2¢.
x=Int,
19.31.
y = arctgt.
3anaua 20. [Tokazarb, yTo PyHKIUS y yAOBIETBOPSET ypaBHEeHHIO (1).
y:xe_xz/z, y:SIHX’
20.1. 20.2. X

xy'=(1-x)y. (D) xy'+y=cosx. (I)



20.3.

20.5.

1
207.° " 3x+c
Yy =3y>. (1)
209.° v e
(2 +y?)dx—2xydy=0. (1)
_ . tg(x/2)
011,70 ¢

y'sinx=ylny. (1)

B b+ x
2013, 0 1+bx’

y—xy'=b(1+x2y'). (1)

2
y=,[In Ite +1,
20.15. 2

(1+e")yy'=e". (1)

20.17. x?
1+y +xyy"=0. (1)

Tx
y=a-+ ,
20.19. ax+1

y—xy'=a(1+x2y'). (1)

y={Vx+x+1,

20.21. —1

8xy’ =
s

20.4.

20.6.

20.8.

20.10.

20.12.

20.14.

20.16.

20.18.

20.20.

20.22.

y=2+cx/1—x2,

(1-x*)y +xy=2x. ()

Cc

b
COS X

y—tgx-y=0. (1)
y =ln(c+ex),
y=e7 (1)

y=x(c—Inx),
(x—y)dx+xdy=0. (1)

@)

1+x*

y:3/2+3x—3x2,

, 1—2x
yy = Q)
y
y=tgln3x,

(1+ yz)dx =xdy. (1)

y=3/x-Inx-1,

Inx+7y’ =3xy°y' =0. (1)
y= atg,/a 1,
a’+y* +2xvax—x>y' =0. (1)

y =(x+l)ex2

y —2xy= 2xet . (1)
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20.23. A
x(x3+1)y'+(2x3—1)y:

y=-—xCcosx+3x,
2025. ", L
xy =y+x-sinx. (1)

y
20.27.

20.29.

20.31.

_ x+x2 X
y=e " +2e,

3 20.24. 2
X =2 (1) y—y=2xe™ . (1)
x
y=1/\/sinx+x,
20.26. 2sinx- y' + ycosx =
=y’ (xcosx—sinx). (1)
X
2028. 7 COS X
y —ytgx=secx. (1)
sin x
y=2 + cos x,
x
20.30. xsinx-y +(sinx—xcosx)y =

=sinx-cosx—x. (1)



