II. IM®OPEPEHIIMPOBAHUE

Teopernuyeckne BONpPoOChI

1. Tlonsrtue npoussoaHoii. [Tponssoanas GyHkuum X" .

2. T'eomerpuuecKkuii CMBICI POU3BOIHON. YpaBHEHUS KacaTEIbHOW U HOpMAIU K TpapuKy
GbYHKIIH.

3. Ilonsite  auddepenuupyemoct  byHkiuun  u - guddepennmana.  YcioBue
muddepenimpyemoctu. CBsizb AuddepeHimaia ¢ mpou3BOTHOM.

4. T'eomerpuueckuii cMbich U depeniuana.

5. HenpepsIBHOCTH JuddepeHIpyeMoii pyHKITUH.

6. JluddepenumpoBanme MOCTOSIHHON U CyMMBI, IPOU3BEICHUS U YACTHOTO.

7. IlpousBojiHas CII0KHON (YHKITUH.

8. MuBapuanTHOCTH POpMBI AuddepeHimana.

9. IlpousBoiHast 0OpaTHON QYyHKIUH.

10.ITpon3BoiHbIC OOPATHBIX TPUTOHOMETPUUCCKUX (DYHKITHIA.

11.I'unep6oauveckre GyHKIUU, UX TPOU3BOIHBIC.

12.T1poun3Bo/iHbIC BBICIINX MOPSIKOB, popmyia JlelioHuIa.

13. Tuddepennmansl BeICHIMX MOpsAIKOB. HemHBapranTHOCTH auddepeHnanioB nopsjika
BBIIIIC TIEPBOTO.

14. TuddepenimpoBanue GyHKINMA, 3aJaHHBIX TAPAMETPUUYECCKHU.

TeopeTnyeckue ynpa;kHeHHusl
1. HMcxopst u3 onpesieseHus mpou3BoIHOM, JJ0Ka3aTh, 4TO
a) TpPOU3BOJHAA TepHoAuYecKol auddepeHpyeMoit QYHKIUU eCTh (QYHKIUS
HEpUOINUECKas;
0) npou3Bo/iHAs YeTHOH TuddepeHpyeMoit QyHKINN ecTh PYHKIUS HEUCTHAS;

B) MPOU3BO/IHAsA HEUEeTHOH nuddepeHupyemoii PyHKIUU €CTh PYHKIIMS YETHASI.

2. Jlokasarb, uTo eciu QyHKuus f (x) nuddepeniupyema B Touke X =0 u f (0) =0,

10 £'(0)= fim? ().

x—0 X

3. Jlokasarhb, 4TO MPOU3BOAHAs | '(0) HE CYIIIECTBYET, €CIIN

)= z)csin(l/x), z;:g,



4. Jloka3arh, YTO IPOU3BOIHAS OT PYHKIUH
| x*sin(1/x), x =0,
f(x)= {o, x=0.
paspsiBHa B Touke X = 0.

5. JlokazaTh mpubIMKCHHYIO HOpMYyITy
Na* +z = a+z/(2a), a>0, |74-a

6. UTo MOKHO CKas3aTh O JupPepeHIMPYEMOCTH CyMMbI | (x) + g(x) B TOYKEC X = X,

€CJIH, B DTOM TOYKE:
a) pynkius f (x) muddepeHnmpyema, a GyHKIUs g(x) He uddepeHupyema;
6) 06e Gpynkuuu f (x) u g(x) He udPepeHupyemBbl.
7. Ilycts dynxumus f (x) nuddepeHumpyema B Touke X, u f (xo) #0, a dynxuus
g(x) He auddepenipyema B 5Toi Touke. Jlokasark, 4TO TpoM3BeAcHUE [ (x) g(x)
ABjAeTCA HeAUPHEPCHIUPYEMBIM B TOYKE X,,.

8. Uro MOXHO cKasaTh o0 JAu(QPEepeHIUPYEMOCTH TPOM3BEACHUS [ (x) g(x) B

IPEATNOJIOKEHUAX 3a/1a4u?

PaccMmoTpeTh npuMepst:

0 /(%)= g(x)=.
f(x)=x, g(x)= {Sin(l/x)’ x#0,

0, x=0,

g(x)=|x

g(x)= ||+1 x, = 0.

x, =0;
x, =0;

6)f ) |x
f(x) =],

9. Haiitu f’(O),ecnI/I f(x)=x(x+1)...(x+1234567).

2 9

10.Beipasuts muddepeniman d : Y OT CJIOKHOU (QyHKIIUU y[u(x)] yepe3 MPOU3BOTHBIC
oT GYHKIIUU y(u) u quddepeHmansl oT GyHKIUNA u(x)

11.IlycTth y(x) u x( y) JTBaXbl AuddepeHIrpyemMble B3auMHO OOpaTHbIe (YHKIUU.

Bripasute X" uepes y' u ",



PacuyéTHble 3agaHus

3amauva 1. Vcxo/st U3 onpe/ie/icHust MPOM3BOIHOM, HaliTH f '(O).

tg(x3+xzsin%), x#0;
1.1. f(x)= X
0, x=0.
1.2.
. ( , 1) 2
arcsin| x” cos— |[+—x, x#0;
f(x)z O9x) 3
0, x=0.
)
arctg| xcos— |, x#0;
1.3. f(x)= ( Sx
0, x=0.
. ;.1
In|1-sin| x’sin— ||, x#O0;
1.4. f(x): X
0, x=0.
. . 3]
sin| xsin— |, x#0;
1.5. f(x): ( X
0, x=0.
1+ln(1+xzsinlj—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
xzcosi+x—, x#0;
18. f(x)= 3x
0, x=0.
2
arctg| x> —x2sin— |, x#0;
19. f(x)= 3x

0, x=0.



. 5
SIN X - COS—,

1.10. f(x)= X
x=0.

x#0;

. , . 6
x+arcsin| x“sin— |, x#0;

X

0, x=0.

-

.7
arctgx -sin—, x #0;
X

0, x=0.

11
x’cos’ —, x#0;
X

0, x=0.

Incosx

, x#0;

X
0, x=0.

e —COSXx

0, x=0.

.2
x2sinZ

3 *—=1+42x, x=#0;

L11. f(x)=
1.13. f(x):<
1.15. f(x) =+
1.17. f(x)=
1.19. f(x) =+
121. f(x)=
1.23. f(x)=1
1.25. f(x)=+

0, x=0.

.3
xsin—

e -1, x=#0;
0, x=0.

[3x ) . lj
arctg| ——x"sin— |,
2 X

0, x=0.

1.12. f(x)=
0, x=0.
2x2+x200sL x #0;
1.14. f(x)z 9x’ ’
0, x=0.
2x2+xzcosl x#0;
1.16. f(x) = x ’
0, x=0.
6x+xsin1 x #0;
1.18. f(x)= x ’
0, x=0.
120.f(ﬂ:{f“:;iz¢m

1+In 1+3x200sg —1,
1.22. f(x)= X
0, x=0.
2tgx_2sinx
1.24. f(x): x2 > X¢Oa
0, x=0.

x#0;

tg(2x2cos(l/8x) —1+ x), x #0;

x#0;



i/1—2x3sin§—1+x, x#0;

127. f(x)= x
0, x=0.
ln(1+2x2+x3)
1.29. f(x)= N » ¥#0;
0, x=0.
.1
I—-cos| xsin— |, x#0;
1.31.f(x)= ( xj
0, x=0.

3

5.2
x2sin=
X

1.26. f(x)= [

e —1+x* x=#0;
0, x=0.

COSX —COS3x
x#0;

3agauya 2. CocraBuTh ypaBHEHUE HOpMaiu (B Bapuantax 2.1 — 2.12) win ypaBHEHHE

KacaTelbHOM (B BapuaHTax 2.13 —2.31) k 1aHHOI KPUBOii B TOUKE ¢ aOCLUCCON X, .

2.1.y:(4x—x2)/4, X, =2.
23. y=x-x", x,=-1.
2.5.y:x+\/x_3, x, =1.

1++/x
1-x~

29. y=2x"-3x+1, x,=1.

211, y=+x -3x, x =64.
Y 0

27.y=

x, =4.

2.13. y=2x>+3, x,=-1.

22, y=2x"+3x-1, x,=-2.
24. y=x>+8Jx-32, x,=4.

26. y=3/x* =20, x,=-8.
2.8. y=8Yx—-70, x,=16.

2.10. y=<x2 —3x+6)/x2, x, = 3.

2.12. y:(x3 +2)/(x3 —2), X, = 2.

514 _x29+6
S x4l

x, =1.



2.15. y=2x+l, x, =1. 2.16. y=—2(x8 +2)/(3<x4 +1)), x, =1.

X

217 =Xy 218 y= 0

YT T T Ss T

219, y=3(x -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+ 3x7 3

225 y=—"", x, =1 226, y=14Jx —-15¢x +2, x,=1.
3+x

227, y=3x —x, x, =1. 2.28.y:<3x—2x3)/3, x, =1.

229. y=x"/10+3, x,=2. 2.30.y:<x2—2x—3)/4, x, =4.

231. y=63x —16¥x/3, x,=1.

3amaua 3. Haiitu qudpdepenmman dy .

3.1. y = xarcsin(1/x)+In x+x —1|, x>0.

3.2.y=tg(2arccosm), x> 0.
3.3, y:M—ln’H\/HTx’. 34. y=x"arctgx’ —1 —Vx* —1.
35, y:arccos(l/m), x>0, 36. y=xlnx+\/x2+3’—\/x2+3.
3.7. y = arctg(shx) +(shx)Inch x. 38y =arccos((x ~1) /('12)).

39. y= ln(cos2 x+\/1+cos4x). 3.10. y = ln(x+\/1+x2 )—\/l+x2 arctg x.

In|x| 1 x>
3.11. y=—||2__ln—2 3.12. y=In(e" ++e* —1 +arcsine™).
I+x° 2 1+x

3.13.p = xJ4—x* +4arcsin(x/2). 3.14. y = Intg(x/2) - x/sinx.



3.15.

3.17.

3.19.

3.21.

3.23.

3.25.

3.27.

3.29.

3.31.

y =2x+In|sinx +2cosx].

x+xt+1

=1ln
Y 2x

x* -1
y = arctg .
x

X
y= arctg(tga + lj.

y= ln‘cos\/;’+\/;tg\/;.

y=x(sinlnx—coslnx).

X
y=cosx-Intgx— lntga.

y= \/;—(1+x)arctg\/;.
y=xvJx’—1+In

x +/x? —1‘.

3.16. y = Jetgx —4/tg’ x/3.

x+2
x—2

3.18. y=3

1

¥ -1

2x+24x* +x +1‘.

320 y=In|x’ 1|~

322. y=In

3.24. y =¢"(cos2x + 2sin2x).

3.26. yz(x/x—l—%jez A
328. y=+3+x" —xIn|x+~3+x%|.

3.30. y = xarctgx — Inv1+x>.

3agaua 4. Berarcants npubInKeHHO ¢ moMollbio auddepeniiuana.

41.y=3x, x=1,76.

4.3. y:(x+\/5—x2 )/2, x=0,98.

4.5. y=arcsinx, x=0,08.

47. y=3Yx, x=26,46.

49. y= x', x=1,021.

4.11.

4.13.

4.15.

4.17.

y=x"", x=0,998.
y=x° x=2,01.
y =x’, x=1996.

y=+4x—-1, x=2,56.

42. y=3x’ +7x, x=1,012.

44. y=3x, x=27,54.

4.6.y=\3/x2+2x+5, x=0,97.
4.8.y=\/x2+x+3, x=1,97.
4.10. y=3/x, x=1,21.

4.12. y=3x>, x=1,03.

4.14. y=3/x, x=8,24.

4.16. y=3/x, x=17,64.

418, y=1/\2x* +x+1, x=1,016.



4.19.

4.21.
4.23.

4.25.

4.27.
4.29.

4.31.

S.l.y=

y=3/x, x=8,36.

y=x', x=2,002.

Y=\/x73, x=0,98.

y={/x—2, x=1,03.
y=+l+x+sinx, x=0,01.
y=d2x—sin(7zx/2), x=1,02.

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

3apaya S. Haiitu npou3sBoHyto.

2(3x3 +4y? —x—2)

I5VI+x

420. y=1/Jx, x=4,16.
422, y=+4x-3, x=1,78.
4.24.y:x5, x=2,997.

426. y=x"*, x=3,998.
428. y=3/3x+cosx, x=0,01.
430. y=+vx’+5, x=197.

(2x2 —1)\/1+x2

52. y=
4 3x°
s4 2xt —x—1
RNy
x2
5.6. Y= —————.
241-3x*
(x2 —8)\/x2 -8
58. y= 3 .
6x
1+x )2
5.10. y=4 (—
y x3/2
<x2 —2)\/4+x2
512, y= - .
24x°
Vx—1(3x+2)
5.14. y= 8 :
4x
5.16. = 128 —8x° — x°

8 —x°



517. y =

5.19. y =

521. y=

5.23.

y= .
(x+2)\/x2+4x+5
525. =33 (x+1)2.
(x-1)
527. y= )Z x+l .
x +x+1

(x+3)\/2x—1

2x+7

529. y=

_3x6+4x4—x2—2

531. y=
15v1 + x2

3agaua 6. Haiitu npoun3sBoHyto.
6.1. y=x-— ln(2+e"+ 2Ve™ + e"+1).

6.3 —larct ¢ -3
3.y > g 7

6.5. y=2Ve'+1+ lnLl_1

Je'+1 +1.

1
6.7. y=—In(e** +1)—2arctge”.
Yy > ( ) g

1
5.18.y=<1—x2)5 X +—.
X
520 y = x -1
(x2+5) x> +5
1—
522. y=2 | ﬁ
+VX
Ix* +x+1
524. y=3 "
X+
526, y = x+7
oNx’ +2x+7
x> +2
5.28.y:2 o
—X
3x+
530. y = ng.
X+

6.2. y=e>* (2—sin2x—0052x)/8.

1 1+2°
64. y= In .
In4 1-2°

6.6. y =% (arctgex )3.

2x X
6.8.y:1n(ex+1)+186 t27e +11.

6(6* +1)3



2(\/2x 1 —arctg 2" —1)

6.9. y= 6.10. y=2(x—2)Vl+e" _oppMite =1

n2 Vi+e' +1
e“ (asin Bx — [ cos Bx wf
6.11. y= ( f f P ) 6.12.)/:6 (,BSIH;BJH-C;COS,BX).
a +p a’+ p
6.13. y = & L+acos2bx+2bsin2bx
o 2a 2(a +46%)
6.14. y=x+ —In(1+¢e").
g 1+e ( )
6.15. y=x—3ln[(1+ex/6)\/1+ex/3J—3arctgex/6.
6.16. y=x+ 8
o 1+e’*’

6.17. y = ln(e’“ ++/e™ —1) +arcsine .
6.18. y=x—e "arcsine’ —ln(l +l—e™ )

6.19. y=x— ln(l +e ) —2¢ " arctge™? — (arctge"/2 )2 :

»

e
6.20. y=——.
I+x’
1
621, y= arctg| ™ - 2 |. 6.22. y:3e%/;(\3/x2 —2i/§+2).
m~ ab b

6.23.

COSXx

Vi+e' +e* —e' -1 sinx 1
y:ln\/—2 : 6.24. y=e""| x— :
l+e"+e™ —e" +1

ex

6.25. y=7[( 2—1)cosx+(x—1)2 sinx]

6.26. y = arctg(e" —e’ )

6.27. y=3e35(%/x_5—si/x_4+2ox—60%/x_2+120%—120).



6.29. y=arcsine ~ —+l1—e

x2

631 y=—2
' 'y_1+x2.

3anaua 7. Haiitu npoun3BoHy1O.

7.1. yzx/zln(\/;+m)— X+a.

73. y= 2\/;—4ln(2+\/;).

7.5. y:In(\/;+ x+1).

7.7. y =In*(x +cosx).

2

X
79. y=1In
I—x

1+2x
7.11.y:ln41_2x.

2x+4
x+1

5.

7.13. y =Insin

7.15. y =log, log,tgx.

7.17.y =Incos 2x+3'
2x +1
1
7.19. y =log, :
1—x*

7.21. y = Inarcsiny/1—e**.

723, y= ln(bx +a’ +b°x )

2x

6.28. y=—

3x

3sh’ x

6.30. y = —%e‘xz (x4 +2x° + 2).

72, y= ln(x+\/a2 +x° )

74.y=

76.y=

In

In

2

4
1—ax

2 2
a +Xx

2 2"

a —X

7.8. y =In’(1+cosx).

7.10. y = lntg(zwtij
. . - 4 2 .

7.12.

7.14.
7.16.

7.18. y =

7.20.

722, y=

7.24.

Y

=X+

-
\/_ T AR

y = log,s logstg x.

y= x(coslnx+sinlnx)/2.

y

Y

IgIn(ctgx).

:%In(ﬁtgx+\/l+2tg2 x).

=In

Inarccos/1—e**.

Vx?+1 +x\/§

Vx? +1—x\/§.



1
7.25. y=ln(arccos— :
Jx ]

\/§+tg(x/2)
\/— tg(x/2)

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

7.27. y=

731. y=Inln*In’ x.

3anaua 8. Haiitu npoun3BoHyto.

1 ’3
8.1. y—sm\/— sin x‘

3 cosbx
83. y=tgl +lsm i
Y gg3 4 cos8x
cossin5-sin’ 2x
85. y=
2cosdx
cosln7-sin® 7x
87. y=
7cosldx
1 sin’ 6x
8.9. cte(cos2)+—
r= g( ) 6 cosl2x’
1 1) 1 sin’10x
8.11. y=—cos| tg— [+ — .
3 2 10 cos20x
1 sin’5x

8.13. 8sin(ctg3)+—
r= ( g) 5coslOx’

cos(tg%j -sin”15x

15co0s30x

8.15. y=

ctg(sin%) -sin”17x

8.17. y=
Y 17cos34x
ta(In2)-sin*19
8.19. y = g(In2) l
19cos38x

7.26. y = ln(e" +l+e™ )

Inx
sin(1/x)’

7.30. y =Inln’In” x.

7.28. y=In

1 cos®3x
8.2. y=cosln2—— .
3 sinb6x
1 cos’ 4
8.4, y=ctgdfs -~
8 sin8x
sincos3-cos’ 2x
8.6. y= -
4sin4x
1 cos’8x
8.8. y=cos(ctg2)—— )
Y ( g ) 16 sinl6x
%10 \fota D — 1 cos’10x
S N T sin 20y
1 1 cos’12x
8.12. y=Insin———
24 sin24x

cos(ctg3)-0052 14x

8.14. y=

7 28sin 28x

sin(tg%) .cos” 16x

8.16. y=

7 32sin32x
S 18 v $/ctg2 -cos”18x
S Y T T S 6sin36x

1 cos’20x

8.20. y—ctg(cosS)—4—0 200



SHl 221x
2lcos42x
1 sin’23x
Incos—+ ———.
23cos46x

8.21. y=.Jtg4 +

8.23. y=

sin” 25x
25¢0850x

8.27. y = {Jtg(cos2) +

sin29x
29¢c0s58x

8.31. y =tg,/cos(1/3) +

8.25.y =sin lnl +

sin? 27x
27cos54x

8.29. y =cos’sin3+

sin’31x
31cos62x

3apaua 9. Haiitu npon3BoHyto.

tgx —ctgx

J2

9.1. y =arctg

2x — . 2x—
93. y= x4 1\/2+x—x2+§arcsm al

x’—4

NS
1

9.7. y= —lnx—_l—larct X
YN e

9.5. y =arccos

98. y=
(1+x)arctg\/; 1
99.y= > + .
X 3x/x
1 1+x
9.11. y = +—arctg\/;.

2\/; 2x

8.22. y-cos(lnl3)—iM.
44 sin44x
1] 1 cos 24x
8.24. y =ctg| sin— |- ———
13 48 sin48x
8.26.y=\3/005x/——LM
52 sinS52x
§.28. v —sin3fta2 - 505 28%
Y & S6sins6x
.3 cos’ 30x
8.30. y=sin"cos2 ——— .
60sin 60x

Jx =2
=

9.2. y =arcsin

1

Ji+x? =1

X

9.6 y—\/garctg?’x_1
6. 3 \/a

9.4. y =arctg

(x —4W8x—x" —7/2—9arccos,/(x—1)/6.

-
S

9.10. y =~
. . _3

9.12. y = 3;xﬂ/x(2—x) +3arccos\/§.

2+ x? — .

arccos x —




9.13.

9.15.

9.17.

9.19. y

9.21.

9.23.

9.25.

9.27.

9.29.

9.31.

4+ x* x> 4 : X
y=—=—arctg—+—. 9.14. y =arcsin T1+arctgx/;.
x

X 2 x
1 /1 arccos x \/; 6+ x
=— |—-1- ) 9.16. y =6arcsin— — x(4—x).
Y 2\/x2 2x? Y 2 2 ( )

y= x;3\/6x—x2—8+arcsin‘/§—1.

(1+x)arctg\/)—c—\/3—c.

9.18. y =
2J1-xarcsiny/x 2
= +—.
x Jx
2x -5 : -1
920, y="2"2Jsx—4-% +2arcsm,/x—.
4 4 3
y—arctgx+§ln x +1 9.22 y—arcsinx—_2
6 x+4 o (x-1)32
y=+1-x> —xarcsiny/1-x". 9.24. y:\/;+%arctg«/;—§arctg%.
V1—x x+1
= arct . 9.26. y =(2x> + 6x + 5)arct —X.
g gl—\/; g ( ) gx+2
X ) 1 )
y=———arcsin2x+—In(1-4x").
241 —4x’ 8 ( )

-1 x \/§

1
928. y=| 2x*> —x +— |arct — —x
g ( 2j ¢ 3 23 2

y= (x+2x/;+2)arctg \/;\/iz —Jx.

9.30. y =1+ 2x—x” arcsin xy2 x/zln(l+x).

1+x_

y — arcth.

3apaua 10. Haiitu npousBoiHy1O.



2+\/—thx sh x 3shx 3
10.1. y = 10.2. y = ———+———+—arctg(shx).
4f 2—/5thx’ 4ch*x 8ch’x 8
1+\/thx 3 ﬁ+thx thx
10.3. y= ——arct Vthx. 10.4.
Yy . re 8\/_ 2 thx 4(2 th®x)
10.5. y_l 1+\/_thx 10.6. yz—lln(thfj— Chf .
4[ 1-\2thx 2 2) 2sh’x
107, = 1 lna+\/1+a2 thx 105, y= 1 ln1+x/§cthx
. 2avl+a®>  a—-+1+d° thx - 18V2 1-+2cthx’
sh2x 1. 1-sh2x
10.9. y = arctg : 10.10. y =—In——.
chx—shx 2+sh2x
/1+thx sh x
10.11. y =1} . 10.12. y = .
1-thx l+chx
10.13. y = chx 10.14. y = shx
o \/sh2x. o \/ch6x.
1+8ch®x-In(chx) 12sh?x+1
10.15. y = : . 10.16. y = ———r .
2ch” x 3sh” x
sh x 3 X 1 . 3+chx
10.17. y = ——— +—arcsm(thx). 10.18. y = —arcsin————.
2ch” x J8 1+3chx
X
| AT8th I | x| 1, 3+chx
10.19. y = In . 10.20. y=—ln th—|——In
\/g 4—\/§th§ 4 2| 4 shx
1 . 5+3chx 1-8ch’x
10.21. y =——arcsin—————. 10.22. y= 7
4 3+5chx 4ch™ x
10.23. y = 2 - ! + shx +§arct (shx)
=7 shx 3sh’x 2ch’x 2 . .
10.24.y=§cth2x— ! 5
3 3chx-sh

sh x
2ch’x’

10.25. y = %arctg(sh x)—

10.26. yz%ln(th§j+chx—



10.27. y =—

1| shx
10.29. y=7 Chzx+arctg(shx) :

10.31. y :%cthx—

11.1. y = (arctgx

11.11. y =(xsinx

11.13.
11.15. y
11.17. y
11.19.
11.21.

11.23.

11.25.

11.27.

sh x 1

chx

3apaua 11. Haiitu npousBoiHY1O.

)81n (xsinx)
tgx
X+ 4) .

(
=(
=(x"- )
= (s

— ——arct
2ch’x shx 8

3sh’ x

)(1/2)1n(arctgx)

1
10.28. y = +—arctg(sh x).
4 2ch"x 2 g( )
1030, y=——0% L h ),
2sh’x 2 2

In sm\/—
112, y= (sm\/_)

X

11.4. y =(arcsinx)’

arcsin x

11.6. y=x

tgx

11.8. y=x°

X

11.10. y = (cos5x)’

(x S)Chx

11.12. y
11.14. y:xsmx3.
11.16. y =
11.18. y =
11.20. y=x> - 2%
11.22. y=x°
11.24. y=x* -5",
11.26. y = tgx)'“(

(
11.28. y =(x* +1)thx.



1129. y =x*" 29" 11.30. y = (cos 2x)" "

1131, y=x° x°.

3agaua 12. Haiitu npousBOHYIO.

2

12.1. y =L(x2 +8)\/x2 -4 +x—arcsing, x> 0.
24 16 X

B 4x +1 N 1 arct 4x +1
Y lox  +8x+3 o T L

123. y=2x— ln(l +1-e* )— e ™ arcsin(ez" )

12.2.

124,y =\0x" ~12x-+ Sarctg(3r~2) ~In(3x -2+ Yox" ~12x+5)

2 14++/2x — x2

12.5. y=——2x—x" +1In
x—1 x—1

2
12.6. yzx—arcsin§+L x* +18)vx* -9, x>0.
81 81

X
127, y=——arctg b4 L. _3¥1
RN Y gﬁ 3 3x—2x+1

12.8. y=3x— ln(l +/1—-e* )— e arcsin(e“ )

129. y=In(4x=1+16x" ~8x+2 )~ 16x" ~8x-+ 2arctg(4x-1).

14+ 24/—x —x7 4
12.10. y=1In TNTXTX V=x—x7.
2x+1 2x+1

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

2x+3

xX+2 N 1 arct xX+2
X +4x+6 2 s J2

12.13. y = 5x—ln(1+\/1—e'°" )—e_s" arcsin(es").
12.14. y=+/x" =8x+17 arctg(x—4)—ln(x—4+\/x2 —8x+17).

12.12. y =



_ _ 2
12.15.y:ln1+\/ Stdx—x |2 J-3+4x—x>.
2—x 2—x
12.16. =(3x —4x+2)\/9x —12x+3 +(3x 2) ar(:sm3 ! % 3x—2>0.
x_
12.17. y = arct + 1
TR R T a3

12.18.

12.19.

12.20.

12.21.

12.22.

12.23.

12.24. y

12.25.

12.26.

12.27.

12.28.

y= ln(e5x+ \/elo"—l) + arcsin(e‘s" )

y=In(2x=3+4x" ~12x+10 | -V4x" ~12x-+ 10 arctg (25 - 3),

2
4V3-dx-x’ 2 o
—x—2 x+2

y=In

y=§(4x2—4x+3)\/x2—x+(2x—1)4arcsin L 2-1s0.

2x—1
2x—1 N 1 arct 2x—1
4> —4x+3 2 - 2

y= arcsm( )+ln(e4"+ \/egx—l).
_ ln(Sx 12552 +1)— J25x* +1arctg5x.

. _ 2
2 \/—3+12x—9x2+ln1+\/ SH12x—9x
3x—-2 3x—-2

y:

y:

y=(3x+1)4arcsin +(3x2+2x+1) 9x* +6x, 3x+1>0.

3x+1

larctg2x+1+ 2x+1
I \/5 \/— 4> +4x+3

y= ln(e3"+ Vet -1 ) + arcsin(e‘“ )

1229, y = /49> +1arctg7x—ln(7x+\/49x2 +1).
2
1230, y = A1—dx® + In VLEAT

2x



1231. y= arcsin(e_zx ) + ln(e2x+ Vet —1 )

3agaua 13. Haiitu npousBoHYO.

. 2
13.1, =220 g - 22 132, y=dln—>_ _NIZ4

NI 1+V1-4x> X
13.3. y= x(2x2 +5)\/x2 +1 +31n(x+ Vx? +1).

2
. X +2
13.4. y=x arcsinx + 3 VI-x>.

+24x2 +2x =2, 4x+1>0.

13.6. y =1+ x° arctgx—ln(x+\/1+x2 )

13.5. y =3arcsin 1o
X+

2

+39x2 +24x+12, 3x+4>0.
3x+4

13.7. y = 2arcsin

13.8.

y:x(2x2 +1)\/X2 +1 —ln(x+\/x2 +1).

2
13.9. y=ln(x+\/x2+1)— X 1590, p = 1= 3x— 20 +——arcsin 23
X 22 J17

13.11. y:\/(4+x)(1+x) +3ln(\/4+x +\/1+x).

Jxt=x+1 2x—1

13.12. y =In——  ++/3 arctg

x N

1oxt=x?+1 1 J3
13.13. y=—In = arctg—-—.
(x2+1) 243 2x" -1

4
2x+3

13.14. y = 4arcsin V4 +12x—7, 2x+3>0.

2

+49x2 +6x—3, 3x+1>0.
3x+1

13.15. y = 2arcsin




13.17.

13.19.

13.21.

13.23.

13.25.

13.27.

13.29.

13.31.

13.16. y = (2+3x)\/x—1 —%arctg\/x—l.

y=(x =2V T4 In(Vae T 41),

Inx
y= arctg\/x2 —1- .
Vx® -1

y:

y:

\/(3 — x)(2 + x) + Sarcsin

+ arcsin x.

1 Nx?+1-x
13.18. y=/x?+1l——In—m—— =,
YEVETTS rl\/x2+1+1

1
" ]arctg X.

1

13.20. y = xln(\/l —x++/1 +x)+§(arcsinx—x).

1

++/x” +4x-5.

13.22. y =3arcsin 5
X+

x+2

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

2
X +2
13.26. y = x” arccos x — 3 V1-x7.

1 lnﬁ+\/x2+2

arcsin

1

2x+3

X

13.28. y = %(10—)c2)\/4—x2 + 6arcsin§.

+240x* +3x+2, 2x+3>0.

. X
13.30. y = xarcsin —1—\/;+arctg\/;.
X+



3apaua 14. Haiitu npou3BoIHYIO.

14.1. y =

In(tgx+ctga).

.

SIno

14.2. y = xcosa +sinaInsin(x —a).

143. y = L[sin Inx - (\/5 — 1) : coslnx} XV,

22

145 y=3——" 427 146. y=(a* +6* )" -arcsin(“" Sln’“),1»0.
cos” x cos” x
7*(3sin3x +cos3x-1n7) sin x
14.7. y = . . 148. y=1In :
9+In"7 COSX ++/cos2x
14.9 y—;{arctg(acosx)+alntg£}
. a(1+az) 2|
1 1 1., 1+sinx
1410. y=————-——+—In —.
3sinx smmx 2 l-sinx
t
1411y =(1+x")e"™", 1412, y=—BXTX
l—xctgx
2xsin & \/
1 £ Jxt+1=x7
14.13. y = arctg > 14.14. y = arctg X T , x>0.
26; o 1—x X
sin —
2
6" (sindx-ln6—4cos4x (2t
14.15. y = ( 5 ) 14.16. y = arctg gx.
16+In° 6 1-tgx
2sinx 5%(2sin2x +cos2x-In5)
14.17. y = arctg . 14.18. y = 5 .
\V9cos® x — 4 4+In”5
3" (4sin4x +1In3-cosdx
14.19. yzlnw. 14.20. y = ( - ).
\/E—thx 16+1n°3
4*(In4-sin4x —4cos4x) COS X X
1421. y = 5 . 1422. y=————2cosx —3Intg—.
16+In" 4 sin” x 2

cosx
144. y= arctg( j

Ycos2x
‘+b
b




5% (sin3x-In5—3cos3x) N - =
14.23. y = > : 14.24. y:x—ln<1+e )—26 Zarctge? .
9+In°5
2" (sinx+cosx-In2 In(ctgx +ctgax
14.25. y= (sinx > ) 14.26. y = ( cilie )
1+1In°2 sino
1427 y=2-2" 43508
sin"x  sin”x
14.28. y = cosx + 4 arct 2tg(x/2)+1
Y 3(2+sinx) 33 8 3
3"(ln3-sin2x—2cos2x) 1 1+cosx 1 1
14.29. y = 14.30. y=—1In — —

In’3+4 ' 2 l-cosx cosx 3cos’x

1431 tgx+./2tgx +1
3l.y= :
tgx —/2tgx +1

3amaua 15. Haiftu npoussoanyto ).

3+
A —\1-72,
15.1. 1 . 15.2. {x
y:sin(t—+tj. y=tgVl+r.
3
[x= 2t 17, o
x = arcsin(sinz),
15.3. 1 1 154
= y= arccos(cos t).

-y

(len(t+\/t2+1), (o7
15.5. 5 15.6. < ’
y=tP 11, |y =arcsin(z-1).
(xzctg(2e’), (x=In(ctgr),
15.7. < t 15.8. 1 1
y= ln(tge ) k)’ = oS’ 1

15.9. 15.10.
{y =+e'+1.

1-¢
x = arctge”?, (x =In,|—,



15.11.

15.13.

y =arcsin
i 1+1¢

(x = arcsin(\/ﬁ),

= (arccost)2 .

(x=(1+coszt)2,
15.15. <
_ cost
Ly sin®z’

15.17.

15.19.

15.21.

15.23.

15.25.

15.27.

X = arccos—,
t

t
szarcsin\ﬁ,
y= 1+t

(x:t\/tz +1,
) 1+1+72

y=In
t
(x = ln(l—tz),

= arcsiny1—1°.

L >
y =Etg ¢t +Incost.

\

(x = Intg?,
7.1
7 st

1
y=+/t> =1 +arcsin—.

~




t .
arcsint + Inv1—12,

seczt r= 1 t2
1529 77 > 15.30. 4
y=tgt-Incost +tgt—t. !

(x=h%t+V1+f),
15.31. <
1+ 1+7

y=~1+¢"—In
\ t

3agaya 16. CocraBUTh YpaBHCHMs KAcaTelIbHOM M HOpPMaaud K KPUBOW B TOUKE,

COOTBCTCTBYIOIICH 3HAYCHUIO IMapaMeTpa f =1 .

+ 3
xX=asin’t, x =+/3cost?,
16.1. { 16.2. { 3

y=acos’t, t,=rx/3. y=sint, t,=nr/3.

Jx:a(t—sint), x=2t—1,
16.3. 16.4. 5
y=a(l-cost), t,=n/3. y=3t-t, t,=1.
2 ( .t
’ 1+¢
l65.4 1+ 2 16.6. 1
2t —1 _ 1 _
y=——F, f,=1. y = arccos =, ty=—1.
1+¢ L 1+1¢
(x— 3at
x =t(tcost—2sint), B 2
16.7. ( ) ) 16.8. < 1+t2
y=t(tsint+2cost), 1, =rx/4. 3at
Yol 0 =2

16.9. { 16.10.

x =2In(ctgr)+ctgt, ESE T
y=tgt+ctgt, t,=rx/4.

X = arcost,
16.11. . 16.12.
y=atsint, t,=x/2.



16.13.

16.15.

16.17.

16.19.

16.21.

16.23.

16.25.

16.27.

16.29.

16.31.

X = arcsin =,

ﬁ
<
|
SRS
|
ON
Il
(\&)

x =a(tsint +cost),

<
I

2
x=1-1¢",

3
y=t—r,

t, =2.
x =t(1-sinz),
y=tcost, t,=0.
x =3cost,

y=4sint, t,=rx/4.

a(sint—tcost), t,=r/4.

16.14.

16.16.

16.18.

16.20.

16.22.

16.24.

16.26.

16.28.

16.30.

x_1+lnt
2 9
< t
_ 3+2In¢ 1
L)’ p > I

x=asin’t,
y=acos't, t,=r/6.

[ +1
xX=—,
t
r—1
S =
Ly p 0

<x:lr1<1+l‘2),
|y =1 —arctgf,

147

cos2t, t,=r/6.

<
I



3apaua 17. Haiitu npou3BOIHYIO 72 -T0 OPSJIKA.

17.1. y =xe”.

17.3. y=R/e.

17.5. y =lg(5x +2).

_*
2(3x+2)

17.9. y =+/x.

17.7. y =

17.11. y =277,

17.13. y =3/e*™".

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

X
17.17. y =

17.19. y =

17.21. y=a

17.23. y =+/e™".

17.25. y =lg(2x+7).

17.27. y = ——.

17.29. y = ——.

17.31. y =3*",

9(4x+9)

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

_4x+7
2x+3

176. y=a’".

174. y

17.8. y = lg(x+ 4).

Y 13(3x+1)

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

_4+15x

17.14. y = TR

17.16. y =77
17.18. y =g (1+x).

5x+1

17.20. y = —————.
YT 13(2x+3)

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

11+12x
17.24. y==——

17.26. y =2".

17.28. y =log, (x +5).

Tx+1

1730. y=——————.
Y17 (ax+3)



3apaya 18. Haiitu npon3BOIHYIO YKa3aHHOTO NOPsJIKA.

18.1. y=(2x2 —7)ln(x—1), y =2

/)

183. y=xcosx’, y

_ log, x ylll _9

3 >
X

185. y

i 9

18.7.y=xzsin(5x—3), yo =1

189. y=(2x+3)In’*x, y" =2

Inx
18.11. y=—-, y" =2
X

18.13. y=¢'"-sin(2+3x), y" =?

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

1817. y=(1-x-x")e"?2, " =2

18.19. y=(x+7)In(x+4), y =2

ln(2x+5) 1l
1821, y=— 2 i g

YT s Y

18.23. y:l“_sx, m_q

X
18.25. y:(x2 +3x+1)e3x+2’ V=9
1827, y= ln(x—2), =9

x—2

18.29. y = (Sx — l)ln2 x, y"=2

18.31.

18.2. y=(3—x2)ln2x, Y =2

184. y :@, y" =2
.

18.6. y=<4x3 +5)ez"+l, y =2

Inx
18.8. Y= 5
X

[V_()

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

18.12. y=(4x+3)-27%, y' =2
18.14.y:M, =9

3+x
18.16.y:(x2+3)ln(x—3), y" =2

1.
18.18. y =—sin2x, p"' =2
X

18.20. y=(3x—7)-37, " =2

18.22. y=¢"*-sin2x, y" =2

1824. y=xIn(1-3x), »" =?

18.26. y=(5x—8)-27%, " =2

1

18.28. y=e¢ " (cos2x—3sin2x), y

log, x
1830, y=—2
X

IV:?

?



3agaua 19. Haiitu 1npou3BoHYIO

napaMCcTpHUICCKH.
X =Cos?2t,
19.1. )
y=2sec’t.
x =¢' cost,
19.3. .
y=¢'sint
X =t+sint,
19.5.
y=2-—cost
x=A/t,
19.7.
y=1/J1-1
x=tgft,
19.9. o
y=1/sin2¢
x=A/t,
19.11.
y=Rt-1
_Js_
19.13. Jx_ L
y=Int.
1015 =V
15. <
y=1/\/;.
’x: -3,
19.17. <
y=In(r-2).
X =t+sint,
19.19.
y =2+ cost.

X = cost,
19.21. )
y =Insint.

x=¢e',
19.23. ,
y =arcsint.

19.10.

19.12.

19.14.

19.16.

19.18.

19.20.

19.22.

19.24.

" o
BTOPOro IOpsAAKa ), OT (YHKUMH, 3aJaHHOK

x =cost/(1+2cost),

N

y =sint/(1+2cost).

X = Ccost +1sint,

y =sint —tcost.



x =cht,
19.25.
y= shzt

i
o
i

2 t— smt

4(2+ cost).

xlt

19:29. —1/; +1

x =Int,
19.31.
y = arctgt.

X = arctgt,
19.26. 5
y=1/2.

X =sint —tcost,
19.28. _
y =cost+tsint.

X =COSt +sint,
19.30. )
y =sin2t.

3agaua 20. [Toka3zarp, uto QyHKIMS ) yJIOBIETBOPsiCT ypaBHeHHIO (1).

y:xe‘xz/2
20.1.
w'=(1-x")y. (1)
=5¢ " +¢"/3,
20.3.y /
y'+2y=¢'. (1)
. / 32
205. 7 =% [=x,
w=x=-2x". (1)
1
20.7.y 3x+c¢’
y'=3y" ()
y=+x"—cx,
20.9

' (x2 +y2)dx—2xydy =0. (1)

y= c'2(¥/2)

y'sinx=ylny. (1)

20.11.

b+x

2013, L+bx’
y—xy' = b(1+x2y'). (1)

_sinx
2020 T
xy'+y=cosx. (1)

y=2+cVl-x",

20.4.
(l—xz)y’+xy: 2x. (1)

c

20.6.y cosx’
Y —tgx-y=0. (1)

y= ln(c+e"),
1)

20.8.

' x—y)dx+xdy=0. (1)

y=\/2+3x—3x2,
20.14. 1—2x
@)

!

W=

Y



20.17.

20.19.

20.21.

20.23.

20.25.

20.27.

20.29.

20.31.

2
—_ /__1,
Y !

1+ +x'=0. (1)

y=a+ ,
ax +1

y—xy' = a(1+x2y'). (1)

y=x +x+1,

-1
8x)' —y=—r—. (1)
y3\/x+1
2x 1

y:

2

41 x

x(x3+1)y’+(2x3—1)y:x3_2

X

y=—-xcosx+3x,

x)' =y+x’sinx. (1)

x—1

x(x—l)y'+y:x2(2x—1). (1)

y=(x+1)" (e"—l),

y'—x”flze"(ux)”. (1)
y=—x'=x,

v -y =x" (1)

20.16.

20.18.

20.20.

20.22.

20.24.

M

20.26.

20.28.

20.30.

y =tgln3x,
(143 )dx =xdy. (1)

y=RIx—Inx-1,

Inx+y’ =3xy°y' =0. (1)
la

y=atg,|——1,
X

a’+y* +2xJax—x"y' =0.

y= (x2 + l)e"z ,
y' = 2xy =2xe" . (1)

(1)

_ P X
y=e " +2¢,

Yy —y= 2xe™ (1)

yzl/\/sinx+x,
2sinx-y' + ycosx =

=y’ (xcosx —sin x). )

X

cosx’
V' —ytgx=secx. (1)

sin x

y=2 + cosx,

X
xsinx-y'+(sinx—xcosx)y =

=sinx-cosx—x. (1)



