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§ 1. lIpocreiimme ypaBHeHust
|. Iuneiinble ypaBHeHUsI

Pemmnts ypaBHEHus.

1.1. ﬂx=23£. 1.2. §x=—15§. 1.3. Ex=12§.
5 5 5 5 7 7
1.4, —fx=21§. 1.5. —gx=—4z. 1.6. —Zx=23§.
5 5 3 3 8 8
1.7. —gx=—111. 1.8. —gx:ﬁ. 1.9. §x=21.
5 5 3 3 4 4
1.10. 3£x=—21. 1.11. —11x=2£. 1.12. —1§x:43.
7 7 11 11 7 7
2.1. 9x+6=10x. 2.2. 8x—-5=6x. 2.3. BXx=x-2.
2.4. bx—3=-10x. 2.5. 2x+7=-2X. 2.6. - x—2=9x.
2.7. 6x—5=4x. 2.8. 9x—-8=-8x. 2.9. —x—7=-5bx.

2.10. 2x+3=-8x. 2.11. -1+2x=10x+3. 2.12. 2+8x=3x+9.

3.1, 7(-3+2x)=—-6x-1.
3.3.6(6-3x)=-8x—-7.
3.5. 4(2-3x)=—7x+10.
3.7. -465-4x)=x+1.
3.9. -3(1+4x)=—-4x-5.
3.11. 9+2(2x+1) =1.

3.2. 2(7+9x) =—6x+2.
3.4.6(9+4x)=4x—-4.

3.6. 7(3—2x)=12-8x.
3.8. 6(9-5x) =9x+9.
3.10. 6(-5-7x)=-8x+2.
3.12. 4+5(-3x+7)=-9.

4.1. 3x—2-3(x+5)=—-(2—x)-5.
42. x—1+(x+2)=-4(-5-x)-5.
4.3. -2Xx+1-3(x—-4)=4(3—x)+4.
4.4, -2x+1+5(x-2)=-4(3—x) +1.
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45 -5x-5+5(x-5)=—(-5-x)—4.
4.6. 6X—8(-=7+9x) =-2(x+4).

51 x-X-8 52. x-X2-2 53 x+Xo_12.
9 3 7 14 3
54, x+X--12. 55 X, X__19 x,x_16
2 8 11 11 6 10 5
57 X, X_ 1M gg X X_ T g X X, ..
5 9 15 8 6 3 6 12 4
510, X+ Xpx=-2 511 X Xy 5ap X X 3
276 3 5 5 12 2
6.1, ax+ 2 —oX _10+x 62 L (xin+ -1
3 17 34 2
6.3, x+0,5=x+2_£. 6.4.3+4X_9=5X+9.
9 2 18 5 6
—Xx+1 =x-1
65. L (x-8)+>=-0,2. 66.3 -2 1
2 10 7 21 15

1. KBagpaTHble ypaBHeHHS

Pemmuts ypaBHenus. Ecin ypaBHeHne mMeer Ooiiee OTHOTO KOPHS,
yKa3aTb MEHBILIUNA U3 HUX.

7.1. lx2 =161. 7.2. ix2 =£. 7.3. 23x2 =13.
3 3 18 45 7 7

7.4. gx2 _1— 7.5. 410 2 371. 7.6. ﬂx2 =11.
9 8 11 8 9 2

7.7. 17 x? —11— 7.8. Exz :15. 7.9. 5§x2 =§.
18 5 13 8 6

8.1. x> +9x+14=0. 8.2. x> +12x+32=0.

8.3. 2x* —33x+136=0. 8.4. 2x* —27x+88=0.

8.5. 2x* —23x+65=0. 8.6. 2x>* —x—-55=0.



2x% +13x+15=0. 8.8. x* —18x+80=0. 8.9. x> +5x—-14=0.

9.2. 2x+7)(7-2x)=49+x(x-2).

9.4. (3x—2)° —(x+1)°=7.

(x+3)(2-3x)=13-(x-2)(2x+1) .
9.7. Xx(x+2)+4x(x-1) =3(2x-1).

8.7.

9.1 (2x+3)? +(x—2)* =13.
9.3. (x—6)* =—24x.

9.5.

9.6. (2x+5)* —2(x+1)*=9.
9.8. 2(x* =) =3—-x(2x+1).
9.9.

9.10. —2x* +3x—4=—x>—x+(2-x%).

(BGx—1)> —(Bx+2)* + (x-D(x+1) =x—4.

I11. ApoGHo-1nHelinble ypaBHEeHUS

Pemmnte ypaBHenus. Eciau ypaBHeHue mmeer 0ojee OJHOrO pelie-

10.1. 1 :l.
Ix-7 2

10.4 s 1

"542x 44+3x

107. X218_ 5.
X+5
X—40

X+5

10.10. =-4.

8x-35
X= .
x—4

11.4, x= 2X+18

Xx-1
X’ -2x-15
X+3
4x* —x-95
4x+19

11.1.

12.1.

12.3.

0.

HUA, YKa3aTb MCHBIIICC U3 HUX.

02.—JL—= 1 . 3.—34—23.
3x—-4 4x-1 5-4x 3
s 3 1 2 4
TU2x+2 4 U 3x+5 9x+1
108 X8 _ 4 109 X9 _4
X—6 X+5
1012, 27100 _ 5 1010 X8,
X+5 X+6
112, x= 215 gy g X160
X+11 x—-13
115 —x=2¥8 116 x==83
X+ 4 X—4
2
122.25_:l1§:19:o,
X+1
2
124_§_ii£i§:0_
X+3



2

3X+2

X +X—-4
129 2 -1
2X°=-3x+2 11

2
125_gij%L:Z§:0
9x+16
128 — T 1.
2X°+5x-7
X°—=7x+4 8

Peumnts ypaBuenus. Ecin ypaBHeHne mMeer Ooiiee OTHOTO KOpHS,

yKa3aTrh 0OJIbIlee U3 HHX.

2x-18

x?—13x+36
2-3x 1

3 +x—-2 2°

13.1.

13.3.

2 —
135. 3X° +5x 1 2

x2—4x_1_ 3

13.7. .
Xx—3 3—-X

141 3.2
X 3-X

4 3
3x-1 2Xx+5

3 2
4x+1 3(x-2)
2x+1 4-x
3-x  x+1°
3x+5 13-x
2x+1  X+2

14.3.

14.5.

14.7.

14.9.

+1= .
3X+2 2+3Xx

2 J—
132.§_i2§_l§: 2

3x-9
X*+9x+18
2X+6
2
136 X=X 4, 1
2x-1 1-2x
KX—D_2X:X—3.
X X

13.4. 15.

13.8.

5 8
2x—1 3x+2°
144 2 3
3x—4 5x+4
2 3
T5-2x  2(x+4)
3Xx+2  4x
X+3 3x-1
2x—3 4x-6
Xx+4 5x-1’

14.2.

14.6

14.8.

14.10.




1V. UppannoHajbHble ypaBHEHHUSA

Pemmnts ypaBHEHus.

15.1. J-9+9x =3.
15.4. =32 +4x =2.
15.7. /18 +9x =6.
15.10. \/88+7x =9.

16.1. Vx*+3x+6=2.

16.3. \J7x—x2 =+/6 .

16.5. V4x*> —5x =+/6 .

17.1. Y2x-5=3.
17.4. {3-2x =3.

18.1. 72 -17x =—X.
18.3. /42 -13x =-2x..
18.5. 4/120—19x = —X.

19.1. ’ ! :i.
207-2x 13

15.2. 44+ x =6.

15.5. J31+9x=2.
15.8. \/73-4x=9.

15.3. y13-2x =5.
15.6. V69—-4x =9.
15.9. ¥100-19x =9.

15.11. \/37—-4x=3. 15.12. \/32+x =5.

Pemmnte ypaBrenus. Ecnu ypaBHeHue mmeer 0ojee OJHOrO pelie-
HUS, YKa3aThb MEHbIIIee U3 HUX.

16.2. V4x—x*+5=3.

17.2. Y3x+4=-2.
17.5. Y5x+4 =-1.

16.4. \J7T-2x* -5x =2.

16.6. \2x* =3x+5 =5,

17.3. IJ3-x=1.
17.6. Y2x+6 =2.

18.2. \/17x+84 =X.
18.4. \/63—9x =2x.
18.6. /164 —5x =3x.

19.2. X _2
\/17x+13 9
194, |35 _2.

\150x_9 21
19.6. / 1 5
6x+1 11




V. Iloka3aTenbHble U JorapupmMuiecKue ypaBHeHUs

Pemmnts ypaBHEHus.

1 —-5+X 1 3-x 4-2x
20.1. [gj =125. 20.2. (gj =64. 20.3.

2+X
20.4. [%j =49. 20.5. (1

1 x—6 x-1
20.7. (Ej =16". 20.8.( =2". 20.9.

1
2
1 x—7 1 X—2 1 X+1
20.10. (Z] =64". 20.11. (Ej =125*. 20.12. [E) =216".
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21.1. 3* =./3. 21.2. 4 =22 21.3. 9* =2743.

21.4. 2* =5122. 21.5. 2.5 =200. 21.6.3°= %

X+1
21.7. 2%t =4x, 21.8. 87 =4, 21.9. (%j =64%",

1 4x+3 1 2x+4
21.10. 25%2 :[g] .21.11. 16" =82, 21.12. 27“-1:(5) .

22.1. 3? -3 =216 22.2. 5% +11.5* =180.
22.3. 3" +3" +3=39. 224, 4 -2 =62,
22,5, 9 -3+ 4379 =33, 22.6. 57 + 251 =126,
23.1. log,(x—4)=3. 23.2. log,(4+x)=3.
23.3. logg(—1+x) =1. 23.4. log,(1+x)=2.
23.5. logy(5—-x)=2. 23.6. log, (—3+x) =1.
23.7. log,(-5—x) =1. 23.8. log,(—2—x) =3.
23.9. log,(-3+x) =3. 23.10. log.(4—x)=3.



23.11. logs(-5—x) =1. 23.12. logg(4—x)=2.

24.1. log ;(x+2)=4. 24.2. log,,,(3—5x)=—-2.
24.3. log ;;(x—-16) =6. 24.4. log,,,,,(8—5x)=—4.
24.5. log,;(x—1) =-2. 24.6. log ;(x+2)=4.

25.1. log,s x+1log, x+log, x=7.

25.2. Iog% X+ IogV,5 X+3logy x=26.
25.3. log,,; X —2log,, x+3log, x=7.
25.4. log,,, X+ 2log,, x+log, x=—6.
25.5. 4log; x—log,; X +2log ; x=9.

2
25.6. log,, x+5log, X+ Iog\ﬁ X =16§.



§ 2. Tpuronomerpu4ecKkue ypaBHeHHA

Tpuronomerpuyeckue (popmy.abl

s perneHus 3ama4 JaHHOW TeMbl HEOOXOAMMO BCIIOMHUTH TPUTO-
HOMETPUYECKUH KPYT U HEKOTOpbIe (hOpMYJIbI, Yalle BCEro MCHOJb3ye-
MBI€ TIPH TOXKAECCTBEHHBIX IPE0OPa30BaHMSIX.

Ocv | | Ocv manzencos
CuUHYCco8 \3
-3 1 V3
v g Och
¥ : % Komaiizencos
N X1E
PN b3 | 2
ek oo Ocs
P14 } - Kocunycos
Lot NGNS 3
SNy /N6
A o g -5
‘233 _n -3 =k
2
b V3

Tpuzonomempusecxuii kpyz

0
1 paduan = (,1_78?(_)] 1°= i%?) paduan
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|. 3naku TpuroHomMerpuyecKux GyHKIMI N0 KBaJpaHTaM

DyHKIUA 1-51 yeTBepTH 2-51 4eTBEePTh 3-51 4eTBepTh 4-5 4eTBepThH
(0-90°) (90-180°) (180-270°) (270-360°)
Cunyc + + - -
Kocunyc + - _ +
Tanrenc + - + -
Kotanrenc + - + -
Tlepen pe3ynbTaToM CTaBHTCS 3HAK «» HIIH «—» MO TabnuIe.
1. ®opmyasl npuBeaeHUst
DyHKIHS —a 90°+a 180°+a 270°+q 360°+a
sin —sina. +coso. Fsina —cosa, tsina
cos +Cosa, Fsina —cosa, tsina +cosa,
tg —tga ¥ ctga ttga F ctga Hgo
ctg —ctgou + tga +ctga + tga +ctga
I11. Tpuronomerpuyeckue PyHKIHUH OCHOBHBIX YIJI0B
OyHKIYS 0° 30° 45° 60° 90° 180° 270° 360°
1
sin 0 = ﬁ ﬁ 0 -1 0
2 2 2
1
cos 1 ﬁ ﬁ - -1 0 1
2 2 2
t 0 . 1 3 0 0
g N 3 -
ct 3 1 L 0
’ B3
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V. CooTHOLIEHHS MeXKTY TPUTOHOMETPUYECKUMH PYHKIMAMHU
OJTHOTO yIJjia

. sina cosa.
sino+cos’a=1; tgo=——; Clgo=——;

coso sina

1 1
tga-ctga=1; seco=——; cOSeCo=——,
cosa SIino

1
—; l+ctg’ o =cosec’a=——1H.
s% o sin®a

1+tg° a=sec’ o =
co

V. ®opMyabl TPUroHOMeTpUYeCKUX QyHKIUT
CYMMBI H PA3HOCTH yIJIOB

sin (o +B) =sina-cosPB+cosa.-Sinf;
sin (v —P) =sina.-cosP—cosa.-sinf;
cos (o + ) =cosa -cosP—sina-sinf ;
cos (o —PB) =cosa -cosB+sina-sinf ;

t + 1
tg(a+B)=%;

tga—tgp
t —p)=—"-—"7".
9(e=h) l+tga-tgp

VI. Tpuronomerpuyeckune (yHKIMHU JABOWHOI0 M TPOITHOTO yria

sin2a.=2sino.-cosa. ;
cos2a =cos’ o —sina =1-2sina=2cos’ o —1;

) 1+cos2a
cos“oo=———;

2
-, 1-cos2a
sin“o=———;
2
tg2a = 2tg;x
1-tg°a

sin3a=3sina—4sin®a; cos3o =4cos®a—3cosa.
12



VII. Tpuronomerpuyeckue (pyHKIUHN MOJJOBUHHOTO YIJa

singzi 1—COSoc; cosgzi 1+005a;
2 \l 2 2 \/ 2

g%oz l1-cosa . . o _ sina _1-cosa .
2 \il+cosa' 2 1+cosa  sina
a sina 1+cosa
ctg—= = :
2 1-cosa sino
2tg ¢ 1-tg* %
Sina:—za; coso = i .
1+tg> = 1+tg? =
g 2 g 2

VIll. ®opmyJisl mpeodpa3oBaHusi cyMMBbI (Pa3HOCTH)
TPUTOHOMeTPUYecKHuX (PyHKIUI B IpOU3BeIeHue

CoOS——;
2

(X_—i—Bsina__B;

sino +sinf = 2sin

a+pB_  a—-PB
2

sino.—sinf = 2cos

oS aL+ COSP = ZcosaTjLBcosaT_B;
cosa. —CosP = —2sin OLTjLBsinOLT_B;

o . (04
1+coso = 2COSZE; 1-cosa = 23|n2?

I X. ®opmy.Jibl peodpa3oBaHus MPOU3BeIeHNIH
TPUTOHOMETPUYECKHUX (PYHKIUH B CyMMY

sinoc-cos[3=%[sin (o +B) +sin (o —P)];
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COSOL-COSBZ%[COS (o +B)+cos (a—P)];

sina-sinﬁzé[cos (ao—P)—cos (o +PB)] .

BcnomorareabHble 3a1a4n

X. pocreiimue ypaBHeHUsI

Pemmnts ypaBHEHus.

B3

1.1. sinx=—.
2
1.4. ctgx=+/3.
1
1.7. gx=—.
g 2

1.10. cosx = _Z .
3

1.13. sinx=0.

1.16. sin2x=—

1.19. ctg—=-

1.21. cos(x + E] =
3

1.2. cosx = —1 .
2

15. sinx=n/2.

1.8.ctgx=0.

1.11. tgx= 1 .

3

1.14. cosx=0.

1.17. cos3x=0.

1.23. ctg(x—g—nj =-1.

1.25. cos(zx + fj — 1.

1.27. ctg(g +arcsin %) =3.

14

1.3. tgx=-1.
1.6. cosx:ﬁ.
2
1.9. sinx=-1.
1.12. ctgx=1.
1.15. tgx=—/3.
X
1.18. tg—=-1.
d 2
1.20. sin(x—Ejzl.
4

1.22. tg[x+—) =0.
6
1.24, sin(ﬁ—ﬁj =—

1.26. tg(3x—gj -0.



Xl. Paznokenune Ha MHOKHTEIH

Pemmnts ypaBHEHus.

2.1. (cosx+%)(tg x—2)=0. 2.2. (23inx+\/§)ctg 2x=0.

2.3. 2sin® x+sinx=0. 2.4. tgx+2sinx=0.

2.5. J3ctgx—2cosx=0. 2.6. sin2x—2sinx+cosx—1=0.
2.7. sin2x—2005x+\/§sinx—\/§=0.

2.8. sin2x+2sin X ++/3cosx++/3=0.

2.9. sinx—~/3cosx—tgx++/3=0.

2.10. sin2xsin x —0,5sin x —sin 2x =—% )

2.11. 4ctgx+8cosx—2sinx—-1=0.
2.12. 5tgx—15sinx—3cosx+1=0.
2.13. sin2x+cosx—4sinx—2=0.

XIl. YpaBHeHus, cBoasiuuecsi K KBapaTHbIM

Pemmts ypaBHEHHS.

3.1. tg°x—2tgx—3=0. 3.2. 2sin®x+3sinx—2=0.
3.3. 2cos® x =3sinx. 3.4. 2cos® X +4cosx =3sin’ x .
3.5. coSXx+2cos2x =1. 3.6. 6c0s? x —13sinx—13=0.
3.7. cos2x+3cosx+2=0. 3.8. 3+5sin2x =cos4Xx .

3.9. 2cos’ x=12-21sinx. 3.10. tgx +3ctgx =—4 .

3.11. 6c0s* x=9cosx —4sin*x . 3.12. cost+J§cosx+1=0.
3.13. 2cos? x—11sinx—7=0. 3.14. 2sin®x+7cosx+2=0.
3.15. 2sin®x—5c0sx+1=0. 3.16. sin’5x+4cos5x =4 .

3.17. 5+ 20052x—4«/§sin[x+§j=0 .
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3.18. 3cost—(2+3\/§)cosx+3+J§:0.
3.19. 4cost—2(l+ 2«/§)cosx+4+\/§:0 .

3.20. 2sin? (EJ—QCos(ﬁjJrS: 0.
3 3

XIIl. Ongnopoansbie ypaBHeHUst

Pewnts ypaBHeHUs.

4.1. \/§sinx—cosx:0. 4.2. sinx+cosx=0.
4.3. \J3cosx+sinx=0. 4.4, J3sin2x+cos2x =0.
4.5. 5sinx—3cosx=0. 4.6. 3cosx+2sinx=0.

4.7. sin? x—10sin xcos x +21cos*x =0.

4.8. sin® x+3sin XcosX +2¢c0s*x=0.

4.9. cos? X +4sin? X +2sin2x =0.

4.10. 4cos® X+ 2sin® x =3sin 2x .

4.11. 5sin’ X+ 4sin xcosx —5c0s? x = 2.
4.12. 3sin® x —4sin xcos X +cos” x = 3.

4.13. 3sin? x+5c0s* X —2c0s2x +4sin2x =0 .
4.14. 2sin® X —sin xcosx +5c0s’ x = 2.
4.15. sin? x —30sin xcos X + 25¢c0s? x = 25 .
4.16. (sin X+ 2cosXx)(3sin X +cosX) =sin 2x.
4.17. 5—4sin” x=5c0s* X .

4.18. 3sin®x+sin2x=2.

4.19. \/3sin? x —sin2x =+/3cos? ..

16



XIV. YpaBHeHus, coaeprraniue 4YeTHbIe CTeNeHn
CHHYCOB M KOCHHYCOB

Pewnte ypaBHeHUs.

5.1. sin? x=% . 5.2. 4cos*x=3. 5.3. sinx=1.

5.4, 4sin’x =3, 5.5. 2cos®x=1. 5.6. cosz(x+%)

Il
N |-

57. cosz(ZX—gjzl. 5.8. 20053xsinx+20052(%—x] 1.

5.9. sin?4x +sin® 2x =%. 5.10. sin? x +sin? 2x +sin? 3x =g .

5.11. sin4x+cos4x=§. 5.12. tg® x=12c0s’ X .

XV. YpaBHeHus, Nnpu pelieHHUA KOTOPBIX HCMOJIb3YIOTCS
¢dopmyJbl s Sina £ Sinf, cosa + cosP

Pemute ypaBHEHHS.

6.1. sin5x=sin3x. 6.2. cosb6x+cos4x=0.
6.3. sin7x+sinx=0. 6.4. cos10x —cos4x=0.
6.5. sin3x—cos5x=0. 6.6. sin2x+cos6x=0.

6.7. cos3x+sin(9x+%} =0.
6.8. sinx+sin2x+sin3x+sin4x=0.

6.9. cosx+cos4x+cos7x=0. 6.10. sin2x =sin(x—§j )

6.11. cos(x—ﬁjzcosz. 6.12. cost=sin(E+xj.
6 5 3
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XVI. YpaBHeHUsl, IPH pPellIeHNH KOTOPbIX UCMOJIb3YIOTCS
(opmyiibl npuBeaeHus

Pewnte ypaBHeHUs.

7.1, 4c052(x+n)+4sin(g—xj—3=0.
T

7.2. cos(x+5j=cos (2r—x).

7.3. cos(g+5xj+sinx=2cos3x.

7.4. sin(E—x)+sin(3x+3—nj=O.
2 2

7.5. cos (x+n)—\/§cos(37n—xJ =0.

7.6. cos(%ﬁ + 6xj €0S3X =Sin XC0S3X .
7.7. cos3x —sin[7x —gj =CO0S5X.

7.8. tg@n—xj+3tgx+4:0.

XVII. YpaBHeHnus, pemiaeMble npeodpasoBaHueM MPOU3BOAHOI
TPUTOHOMETPUYECKHX BbIPA:KEHUH B CYyMMY

Pemnte ypaBHEHHS.

8.1. sin2xsin6x =cosXxcos3x.  8.2. sinxsin3x+sin4xsin8x=0.
8.3. cos3xsin7x=c0s2xsin8x. 8.4. sin5xc0s3x =sin2xcos6xX .
8.5. cos2xcosx—sin2xsinx=1.

. 15 8 15 . 8 1
8.6. SIN— XCOS— X —COS— XSIN—X=——=.
7 7 7 7

N7
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8.7. cos6xcos5x +sin6xsinbx=-1.
8.8. sin3xcos5x +sin5xcos3x=0,5

XVIII. YpaBHenusi Buaa asinx + bcosx = c.
MeTo/ BBeleHUsI BCIOMOIaTeJIbHOI0 apryMeHTa

Pemmnts ypaBHEHus.

9.1. sinx+cosx=i. 9.2. sinx—cosx =1.
J2
9.3. /3sinx+cosx=+/2. 9.4. sinx—+/3cosx=1.
9.5. \/3sinx—cosx=+/3. 9.6. cos(%—xj—sin(%—x}:ﬁ.
9.7. \/§sinx—3cosx=3. 9.8. 3sinx—4cosx=5.

9.9. 2sin17x ++/3cos5x +sin5x=0.
9.10. (sin 2x + /305 2x)? —5=cos(%—2xj.

9.11. cost—\/§sin 2x+5cosx+5\/§sin Xx—6=0.
XIX. YpaBuenust Buaa F(Sinx £ cosx, sinx cosx) = 0
Pemute ypaBHEHHS.

10.1. 1—-sin2x=cosx—sin X.

10.2. sin x+sin(g+ x) =1+ 2sin2x.

10.3. \/2(sin 2x + cos2X) =3—sin4x .

10.4. 2cos4x+7(sinx+cosx)> +2=0.

10.5. 1+5sinx=3sin2x+5cos X .
10.6. 7sin2x+15sinx=9+15cos X .

10.7. J2(sin2x + cos 2x) =3—sin4x .
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3agauu ¢ BbIOOPOM KOpHeid,
WJIM NIPHHALJIEKAIMX MPOMEKYTKY, HJIH YAOBJICTBOPAIOLIUX
JAOMOJHUTEIbHBIM YCIOBUAM

XX. IIpocreiilne ypaBHeHUs!

N

11.1. a) Pemnth ypaBHeHHe Sin X = -
51
0) Yka3aTb KOpHH, YIOBICTBOPSIONINE YCIOBUIO X €| T; > |

11.2. a) Pemutpb ypaBHEHHE SIN X = —% :

0) YkasaTh KOpHH, YIOBJICTBOPSOIIHE ycaoBuwo tgx >0.

3

11.3. a) Pemnts ypaBHEHUE COSX = >

51
0) Yka3arp KOpHH, YIOBIETBOPSIOIIHE YCIOBHIO X € (— - —n).

3

11.4. a) Pemnutb ypaBHEHHE SiN2X = -

0) YkazaTb KOPHH yPaBHCHHS, Y/OBICTBOPSIONIME YCIOBHIO
xe[-m; m].

11.5. a) Pemnts ypaBHEHHE \/§tg x+3=0.

T 3w
0) Yka3arb KOpHH, YIOBIETBOPSIONINE YCIOBUIO X € [E 7} .

11.6. a) Pemnts ypaBHEHHE x/§tg (TEX - gj =1.

0) YkaszaTb KOpHH, YJOBJICTBOPSIONINE YCIOBHIO —2 < X <1.

11.7. Haiitu umcno KopHeil ypaBHeHms Sin’2X = % , YJOBIIETBO-
pstrorux ycsoBuo X € (0°; 45°) .

XXI. YpaBHeHus1, cpoasimuecsi K KBaJpaTHbIM

20



12.1. a) Pemmts ypaBHenue 6C0s* X —7c0sXx—5=0.
0) Yka3aTb KOpPHM ypaBHEHHs, YIOBJIECTBOPSIOIINE
x e[-m; 27].

12.2. a) Pemmts ypaBuenue 6sin° X +cosx—5=0.

0) YkazaTb KOPDHH YypaBHEHHS, YIOBJETBOPSIOIIHE
xe[2m; 3] .

12.3. a) Pemuth ypaBHeHHE COS2X =1— Cos(g - X) .
0) Yka3atpb KOpPHH ypaBHEHHs, YyIOBJIETBOPAIOIINE
51
Xe|——,—m|.
2
. (3m
12.4. a) Pemnts ypaBHeHHE COS2X +Sin >~ X|=0.
0) YkazaTb KOpPHM ypaBHECHHS, YJOBJICTBOPSIOIINE

Xe[0;5—n]
2

1
12.5. a) Pemmts ypasrenue 7tg° X ————+1=0.
COS X

0) YkazaTb KOpPHU ypPaBHEHHWsI, YIOBIICTBOPSIONIUE

-]
Xe|-——;—-m]|.
2

13.1. a) Pemuts ypaBHEeHHE
. X . X X . X
sinX+| cos——sin— || cos—+sin— [=0.
[cos5 -sin oo sin |
0) Yka3aTb KOpPHM ypaBHEHHs, YJOBJIECTBOPSIOIINE
5n
Xe|mw—|.
2

2
13.2. a) Pemints ypaBHEHHE COSX = (cosg —sin gj -1.

XXII. OnnopoaHbie ypaBHeHHs

21
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0) Yka3aTb KOpPHH ypaBHEHHs, YIOBJIECTBOPAIOIINE YCIOBHIO

XE(E;Z‘E).
2

13.3. a) Pemmuts ypaBHeHHE COS2X +2C0S° X —sin2x=0.
0) Yka3aTb KOpHH ypaBHEHHs, YAOBJIETBOPSIOIINE YCIOBHIO

(3n_5n)
xe| =—;=1.
2 2

XXI1II. YpaBHeHus, pemniaemMblie pa3jiokeHHeM HA MHOKUTEIH

14.1. a) Pemutph ypaBHeHHE SIN2X =COSX.
0) Yka3aTh KOpHHM ypaBHEHHs, YIOBJICTBOPSIOIINEC  YCIOBHIO

T 31
Xe|——1|.
[ 4 4}

14.2. a) Pemmts ypasrenue 5sin® 2x +8c0s® x =8cos X .
6) YKasaTh KODHH YpaBHEHHS, YyIOBIETBOPSIONIHE YCIOBHIO

Xe[g—n;Zn}
2

: . .2
14.3. a) Pemuth ypaBHeHue 6Sin Xcos X +sin2xsin—=0.
X

0) HaiiTu  kopHM  ypaBHEHHS, YIOBJIETBOPSIOIINE  YCIOBHUIO
xel[-2;3].

14.4. a) Pemntb ypaBHeHHe 2SiN2X—4cosx—sinx+1=0.

0) Yka3aTb KOpPHM YypaBHEHHs, YAOBJIETBOPSIOIINE  YCIOBHIO

[n 3n}
xe|=:=1.
2 2

14.5. a) Pemnth ypaBHEHHE J3sinx— tgx+tgxsinx = J3.
0) YkazaTb KOpPHH YypaBHEHHS, YAOBICTBOPSIONIHE YCIOBHIO

T In
Xe|-=;—|.
5]

14.6. a) Pemutp ypaBHEeHHE COS2X =COSX —SINX.
0) Yka3arb KOpHH, YIOBIETBOPSIONIHE YCIOBHIO COSX < 0.
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14.7. a) Pemnts ypaBHeHHE COS6X =COS3X .

0) YkazaTb KOPHH ypaBHEHHS, YAOBICTBOPSIONIME  YCIOBHIO
Xe [0; TC] .

14.8. a) Pemnth ypaBHEeHHE SIN X =COS7X.

0) YkazaTb KOPHH ypaBHEHHS, YAOBICTBOPSIONIME  YCIOBHIO

XXIV. YpaBHeHusi, B KOTOPbIX HMEIOTCSI OTPAHUYEHHS,
CBSI3aHHBIE C 00JIACTHI0 OMpe/IeJIeHus

Pewnte ypaBHeHuUs.

151, —%952%  _ 7. 152, S0 g
Sin X —Ccos X COS X
153, 083X _ 3. 154, SNX+05 4
sin 2X 2 Zcosx—«/g
. 3 5
smx+g cosx—E
COSX — — SinX—-—
5 13
— 1 p— 2 — —
15.7. 2 3§|nx 00522x=0. 15.8. 10cos” x —3cos X 1:0.
6X% — X — Tt 2sinx—+/3
15.9. C0S2XCc0S8x —cos10x _0 1510 sm3x5|_n5x+cos8x 0.
cosx+1 sinx+1
- 2 _ - -
15.1q Lr2sin X 3/2sin x +sin 2x 4
2sinxcosx—1
H 2
15.12. 6smx—20_052x—4cos x—3=0_
J7 sinx —3cos
1-2sin? X
15.13. (sinx+cosx) v3x—x*=0.  15.14. 22 =0.
4—x
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15.15

15.17
15.18

15.19.

15.20.

15.21

15.23

15.24

15.25

15.26
15.27

15.28

15.30

ctg(Zx—IJ
. AX—=2m sin(2x+£j=0. 15.16. =0
3 J(x+m)(n—2x)
. (cos3x—1/6+5x—x* =0.

. V30— x—20x* (cos6mx + cos2mx) =0.

:—_3 (cos4x +sin3x —cos2x) =0.
- X

2sin” 2nx + 3cos4nx 0
X-3 '

.\/cosxsin(x+§j=0. 15.22. —tgxsin[x—gjzo.
. J=sinx (sinx—+/3 cosx) =0.
. 1
. Jetgx | sin?x—=|=0.
k ( 4)
. «/sinx—cosx(ctgx—\/§):0.
. JI3-18tgx = 6tgx—3.

. \J6—sinx—7cos? x +sinx=0.

. ’cos>2<+2 ——sinx.  15.29. \/sin? x+/3sinx+1=cosx.

. \/sinz x+3sinx—% =—COSX.

24



XXV. YpaBHeHus, coaepaniue 3HaK MOIYJIs

Pemmnts ypaBHEHus.

16.1. |-sinx|=2cosx.. 16.2. |sinx —cosX| =1—sin2x.

16.3. =5cosx+1.  16.4. 1+2|cosx|sinx=0.

coszﬁ—g
2 5

16.5. |cos X + c0S3X| = —C0S 2X .

N 1
16.6. [sin| —+ X [cOS| ——X | COSX=—=.
\/ (4 j (4 J 2\2

16.7. \/1— cos’ [%ﬁ + xj =—COSX+8sin (X—m).

16.8. \/23in2 g(l— cosx) =—sin (—x) —5cos X .

B ypaBHenusx 16.9-16.11 HaliTu HauOobllee pelieHue, IpruHaIe-
xaree oTpesky [m; 27 .

16.9. V2sinx+ 2% _¢. 16.10. 2cos x4 SMX
|cos x| |smx|
16.11. 2c0s x4 SSMX
lsin2 x|

XXVI. Iloka3aTenabHble U JorapupmMuiecKue ypaBHeHHS],
co/iep:Kale TPUrOHOMeTPHYeCKHe BhIPAKeHUsI

Pemnte ypaBHEHHS.

17.1, 2.2 ~3.2°% 4+1=0.  17.2. 3-3*™ -10-3™ +3=0.
17.3. 44X 112.16°% ~5=0. 17.4. 472 _2=7.16"",
17.5. 8-16™* —6-4°* +1=0.  17.6. 9-81* —28-9"* +3=0.

25



17.7. a) pemmTs ypaBHeHue 16 +16 ™ = % .

0) Haiith kopHE  ypaBHEHHS, YAOBJIETBOPSIOIINE

Xe|— m|.
2
10

17.8. a) Pernmts ypaaerne 97" +9%" 0 = 3

0) HaiitTu KopHM  ypaBHEHHUS, YyIOBIETBOPSIOLINE

Xe[s—n;4n}.
2

—2sin2x
17.9. a) Pemmts ypasnenue 49°" = (%J .

0) Haifith kopHH  ypaBHEHHUS, YAOBJIECTBOPSIOIINE

Xe[Zn; 7_7t}
2

17.10. a) Pemuts ypaBHEHHE
0) Haifith kopHH  ypaBHEHHS, YAOBJIECTBOPSIOIINE

Xe[3—n;4n}
2

17.11. a) Pemuth ypaBHEHUE [4—9) = 7 Vasin2x

24\/5 sinx __ 2 4sin2x

0) Haiitn pemieHust ypaBHEHUS, YIOBJIETBOPSAIOIINE

Xe [—275; —E} .
2

—COs X
17.12. a) Peuts ypaBHEHHE [%j — 5 \Bsin2x

0) Haiitn pemeHust ypaBHEHHUS, YIOBJIECTBOPSIOIINE

5
Xe|——,—m|.
2
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\ﬁcos()@ﬁj 1 2c0s (x+m) . ,
1713 25 2 :[gj . 17.14. 815"1 X +81cos X :30

16 sin? x _4sinx ~

—=0.
Jeosx —1

17.16. a) Pemuts ypaBHEHHE

21cos[ 2T )20 sin[ =26 | 4 16025 _g. geinc-os g
67 31

=-21 cos[ﬂj —20sin (—%—nj .
67 31

0) HaliTu permieHuss ypaBHEHUs, VYJIOBJICTBOPSIOIIUE YCIOBHUIO

Xe[Zn; 7_7t}
2

17.17. a) Pemuts ypasuenue log, (COSX—Sin2x+25)=2.
0) Haiitn pemeHuss ypaBHEHUS, VIOBJIETBOPSAIOIINE YCIOBHUIO

Xe[Zn; 7_7t}
2

17.18. a) Pemuts ypaBHenue log, (7\/5 sin X —cos2x —10) =0.

17.15.

0) Haiftm pemeHust ypaBHEHUS, YIOBJICTBOPSIONIME YCIOBHUIO

Xe {3—75 34 .
2
17.19. a) Pemuts ypaBuenue log,, (COS 2x—9\/2 cosx — 8) =0.

0) Haiftm pemenust ypaBHEHUS, YIOBJICTBOPSIONIME YCIOBHUIO

[5}

17.20. a) PetunTs ypaBuenue log, (2 2 _ [3cosx—sin ZX) =X.

0) Haiitu pemieHuss ypaBHEHHS, YAOBIICTBOPSIOIINE YCIOBHIO
i
Xe|m—|.
2
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17.21. a) Pemuuts ypaBuenue log, (3 2 4+ 52 sin x—60s? X — 2) =X.
0) Haiitn pemeHust ypaBHEHUS, VIOBJIETBOPSAIOIINE YCIOBHUIO
3t 2n
Xe|—,;—|.
2 3

17.22. a) Pemts ypasnenue 4log?(2cos x) —5log, (2cosx) +1=0.
0) Haiitn pemieHust ypaBHEHHUS, YJOBJICTBOPSIONIME YCIOBHUIO

Xe[Zn;ﬁ}.
2

17.23. a) Pemmuts ypaBuenne 3log? (sin x) —5log,(sinx) —2=0.

0) HaliTu kOpHM  ypaBHEHHS, YIOBJICTBOPSIOIINE  YCIOBHUIO
I
Xe|—:;-2mn|.
2

Pewnte ypaBHeHUs.

17.24. log,(—sin2x) —log,(cosx) =0.

log; (sin x) + log, (sinx)
' J-cosx -
17.26. (2sin® x+11sin x +5)log,; (—cosx) =0.
17.27. Igsinx=Igcosx+1g2.

17.25 0.

17.28. log, sin x + log, , (—cos X) =% :

17.29. log, sin2x + log,,, cos x =% .

17.30. 1+1g,(5c0s” x—3cos x —1) = log, (L — 2cos ) .

17.31. log, (15sin* x + 7sin x) =1+ log, (3sin x+1).
COS X — 2Sin 3x 1

( sin x J_

17.32. log

X+2

x+2 X+2°
2-X

2Iogsﬂ
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17.35. log, . (smx+\/§cosxj 1

sin3x - log, (3+2x—x?)

17.34. log_, . (sin2x—-1- \/§(cos x—sinx))=log_, . (—cos2x).

17 17
17.35. log, . (1—sin2x—sinx+cosx)=log, _,(cos2x).
25 25

17.36. log ](1—sinx—cosx)=1.

(—\ﬁCOS(ZX—gj

. 1
17.37. \Jn* —4x*| log | sinx+—= [+1|=0
[gs (3 ) J
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§ 3. HepaBencrBa
|. [loaroroBUTEbLHbIE HEPABEHCTBA

2x-1 10x +1
X > .

1.1, -3 1.2. §(3x—1) >§(4—x) .
1.3, x—lTXSZX;l—% 1.4, (V3-2)x>1-43.
15. (343-5)x>~/3-1. 1.6. (4-3J2)x>6-52.
2.1, 4xzzzg. 22. (L44—x2)>0. 2.3.2x* -x-1<0.
2.4, 5x—2x*-2>0. 25.2x*-7>0. 26. X2 —x+7>0.
2.7. 5x—4x*<0. 2.8. x*+3x>0. 2.9. 4x* +4x+1<0.
2.10. x> —=6x+9>0.

3.1 2|x+1>x+4. 3.2. 3]x -1 <x+3.

3.3. 5x—[2x+1> 3. 34. [x—2|<2x+1.

3.5. [x—=3>[8—x|. 3.6. [2x—5|>|x+1].

3.7. [7x+3|<|5-3x. 3.8. [2x+7|>[3x-2.
3.9. [x=2|+[3-X/>4+x. 3.10. |2x+5|—[3x—4[<2x - 4.

311 [2x+1+[3x+2/<5x+3.  3.12. [x—1—|x|+|2x+3>2x 4.

41, E—x 2%. 4.2, \/x+2 >-1. 43. \3x—=2>5,

4.4, \J2x*> =3x+7 > 3. 45 \2x* +x-1>2.
4.6. \/16 —9x? 2—%. 47. \J2x+5<1. 4.8. \J5x+8<6.

4.9. J7x-1<-5. 410 UX2—x <12, 411 J625—-x* <7.
4.12. ox+7<-1.
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5.1. f 2
X+

5.4, / <—&
2—X

5.6. \3x—x2+4>4_2x.
58 VX2 —x—2<x+1.
5.10. VX —4x > x-3.
5.12. 8<2x++/6x— X2 -5 .

3x+1
6.1. 9 >/27. &z(vﬁfs <64. 63.(3] 2%;.
XLZ ﬂ 5-2x
6.4. 23 >4, 65 (17 527 s [3] -2
3 2 4
2x-3 1 X2 +2x 1 16-x
6.7. (0,2) *2 >5. 6.8. 16X >0,125. 69.(§j <(§j .
7.1 log;x<1.  7.2. log,,(x+1)<—2. 7.3. logs(x’ —2x—3)<1.
7.4. log, (x> —2x)>3. 7.5. log,, (X* —3x+2) > 1.
2X+1 X—3 1
7.6. log,——<1. 7.7. lo —_— |z
%31 g“(x+3j 2
X2 —4Ax+2 3B-x>_ 1
7.8. log, ———— <1. 7.9. lo >—=.
gZ X+1 g025 X 2
8.1. log, (x* —2x+3) > log, (x +1).
8.2. log,, (3x+5) >log,,, (X* +1).
8.3. log,(x* —3x —4) <log, (—x* +6x—11).

8.4. log,,, (x*

31

52./X+ 52
2x-1

53 [2X~1

5.5. \/3x —1<+/2X+5.

57. J7+3x<1-X.
5.9. /8x? -14x <3x—4.
5.11. /-x? +8x—12 >10-2x..

—3x+2)>log,,(6—Xx* +4X) .



9.1. log,

15
1-2x

9.3. log, (5x—4-x*)<2
9.4. 1095 (2(x* —10x +24)) > log, 4 (x* —9) .

101 ¥=2B=2x) oo 2Ax=4
X+4 (3x+2)(3x-2)
_ 2
103, ZX=3@X+3) 4 104. X350,
16— x 5x—3
2 2_
105, X ~4X+3 106, XA 2D
(x-2) 4—3x—X
oy2 B2 3 Y
107, ¥ 108, BN o
(x*—4) X° —5x-14
(xz—;j(x+2)2
10.9. >0.
0.9 T 0
27
111, —2_>1 112 -5 <1 113 % <o
Xx-3 X— 3X+2
114 —* <3, 115 -2 <5 116, — >4
2X+5 3—-X 2-3X
11.7. X3 5 118 2X=38,3 119 2= 1
2X— Xx+5 8 4x+8 4
—_— 2_ —_ —
121, 272 g 190 XTIV 55 g3 2L g0y
X —3X X-5 X+4
124. 247 yi6 125 37X 1 e L s 1
7—X X — - X 5-3x 2x+1

<=2 9.2.1o0g, ,(2+x) <1.

I1. ba3oBble 3a]a4l HA M€TOJ HHTEPBAJIOB




>x. 128, 2- X3, %22
2—X x—2 x-1
129, 3- 2X717 X258 1210, ¥4 2, 3
X-5 x+2 X“+4x x x+4
2 —
1211, 2 L2l ppp X 5 X
X —x+1 x+1 x*+1 X“+2Xx+1 x°—2x-3
13.1. (x—1)V4—-x* <0. 13.2. VX2 —x-2(x-1)>0.
13.3. (x—2)\16— x* <0. 13.4. “2“31 <0.
X" —oX
_ _ 2
13,5, W =I5X=2 4 13.6. (4—x2)\/3x% +5x—8>0.

X+3
13.7. (X* =D(X* +7x—-30)/x+2>0.

13.8. \—25x +15x—2(6x—8x* ~1)<0. 13.9. o2X _¢.

2x2 —x—1
14.1. ! >+. 14.2. 2+ 3 >£.
¥ +5° 31 241 2
1-x X X+2 X
143 2 24 og 1443 =92 o
2X _1 3x+ _2x+
14.5. x*.3* —3** <x? -81. 14.6. 32 47> 4.7 +34.37,
14.7. 2-4* —3.10* <5-25*, 14.8. 9-47Y* +5.6 Y < 4.97Vx,
14.9. 8-9* + 6" < 274", 14.10. 4t -13-6* +9* <0.
14.11. (X* —=7x+12)(5* —25)>0. 14.12. %&3:1230
14.13. %zo. 14.14. x* +5* > x* .5 +625.

15.1. (20x—25x* —3)log,5x <0. 15.2. (9x2 —9x +2)(log, 3x) <0.
_ 2

153, (2 —7x+10)(5" —25)>0. 154 ——X <
log,(x+1)
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2
log, (x +3)<O. 1 <2ng—5

15.5. > 15.6. :
4x° —16x 1-lgx 1+Igx
157, 109X 2 455 X8
log,x—2 log,x+6 log,,;(x—4)
2 —_— —_—
. MSO. 15.10. xlogg(§+2j28logl,g(§+2j.
log,(x—-1) 3 3

X X
15.11. xlog,| —=—1|>3log,| =—-1].
98(5 j 92(5 j

B crnenyronux 3anayax HalTH IEPECEUCHUE MHOKECTB.

161 X € (—o0; log, 11); 162 {XE[—1;1,5];
T xe@2+43] | x e (—o0; 0]U (log, 3; +o0).

5 1
XE|:|0925—;+OOJ; Xe(—|0956; |0965J;
1 B3 16.4. 21 3 1 3
0= - 3-——;8—1.
XE( 2) XE( 4 4JU(I 4 4j

Pemute crnemyroriie cucTeMbl HEPABEHCTB.

16.3.

x> —2x-15>0; x> —x-12>0;
17.1. 8_0x 17.2. Ax+5

2—X> 7 3x-5<

173 {(x2 —6X—7)\8+2x—x* >0;

|x+1<1.

174 {(x2 —4)\5-4x—Xx* >0;

h+q§2.
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2X4+6-277<7T; 3 +10-37* <11,
17.5. 2 _ 17.6. 2 _
2X° —6X <x 2X° —=5x <x

X—4 ' X—3

I11. OcHOBHBIE 3a1a4M HA METOJ HHTEPBAJIOB

8+4x <3+ 3 . 18.2. 2 1 >2x—1

X2+4X X x+4 x> —x+1 x+1 x*+1°

18.3. 26 + 2X+1- > <0. 184, X+5( G ]>o

x> +x+1 Xx—52x—-1 x+10)"

18.5. X_3( t 1 jso.
X+4\3x+2 3x+6

x2+(11+5jx+55
23 6 138>

1 x-1 1
= : >
18.7.( + ) v 1+1 >0.

18.1.

0.

Xx+3 3

1 x-2 1
_ . >
18.8.[ + ) 53 1+1 >0.

X+2 2
2X 3X
L= +— >
4x°+3Xx+8 4x°—-6Xx+8

1810, X ¥ T
X°—2X+5 X°+2x+5 8
- x—4-1
1811, X2 0. 18.12. J—|s
x* —3|x| -4 x* —10x +16

|x—2|—x |x+3[-1
——<2. 1814. ————<1. 18.15.
|x—3]-1 2|x+4]-4

18.9 l
6

2x-1
x-1

18.13.

‘22.
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5x+4

|x+4 x| |x —-bx+4

18.16. 5
X =4 x> —4

<1. 18.17.

18.18. |x2 —5x+6|+(x2 -x-2)*<0.
18.19. |x3—2x2 —3x|+|x2 +4x—5|£|x3—x2 +x—5|.

19.1. (|x—2|-3)v12+4x—x* <0,
19.2. (1-|x+3))12—4x—x* 20

19.3. %(ﬁ+x—5)<o_ 19.4. |§I§|(\/?:—X—9)>o.
19.5. (MH 8)( Mj

9 x(x-7)

1
Ix+2
19.8. (x_l)qu -1

19.6.

Zi. 19.7.
5_

19.10. (x 6+£2j x? —2x <0.

10,1, XK _22(_3)()(_2)3 (1—5)30.
X’ —8 X
J(x+3)(9-x) >\/27+6x—x2
3x-2 2X+5
V6 —x—x? >\/6—x—x2
5-2x X+4

2—\/x+3>_1 X—2
x-1 3

19.12.

19.13.

19.14. 1915, —<4.

2x-3-1
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Pemure HepaBeHCTBA.

20.1.

20.3.

20.4.

20.5.

20.6.

21.1.

21.2.

21.3.

21.4.

21.5.

21.7.

21.9

21.1

log,,(x—-2 —8x—x%)—
_19852(x2) 202, 98X =X) g7 _
(4*-8)(|x-5) lg(x +3)
(4x—|x—6|)(|ogl,3(x+4)+1)>0
2x oM o
Iogﬁ(x—4)—|ogz(4—x)8+16>0
30-3x—(4-x)° o
log, x
log,(3x + 2)
14* g (4-2*)"
7(log, (x—3)%)* -log, (x+2) ~ 4(log,(x—3)*)* -log,(x+2)
248 2°-8_2""4+96
+ > .
2-8 2°+8 4"-64
2.8 3 8
> + .
2.87-1 8 -1 64"-5.8+4
7"+7 T'-1_4-7+96
+ > .
77 T'+1  49*-49
2 +2 +8Jr 66 <0
2"-8 2°-4 4°-12-2"+32
x+1 x-1
%31. 21.6. Lllosl.
T 81 2 -9
2y _ 4
log,@9) 7 ;g To0A6) 1L
log; x—4 log; x—9
(10800713 g gy 40, 109380,
log; x+log, x logg X —logg x
2
p, (09.x+2) 4 2112142 28 g
log; x—9 2"-8 4"-2""+64
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T z >0
(log,x)—5 log? x—log, (32x°) +5
6 5
o - >0
(|093 X) -3 |Og3 X — |og3(27x )+12
4
21.15. log, (64x) " (log, x) -3 > log, x* +16 |
(IOg4 X) -3 Iog4(64x) Iogi X—9
log; (25x) N (logs x) -2 . 6 — log, x4
" (logsx)—2  logs(25x)  logZx—4
log, x 2 5

> + .
| ( X j log, x log: x —log, (x*)
00, E

21.13. 1+

21.14. 1+

21.16

21.17.

Vv

2118, 199X 2 3

> + .
log. X 100g X logZ x —log, (x*)
Qs

64

22.1. (3+x—-2x%)log, ,,(3x+5)>0.
22.2. (3x* —x—2)log,_, (7—5x) <0.

_ 2
22.3. log, (x+2)log, 2<1. 22.4, (108es@=) 5
X" +3x—4

22.5. (x+§j(log5X (x* —6x+9))> >4-(log,_, (X* —6x+9))>.
X

2" -4 log,, (2x-1)

2
>0

8 (x=2)log,,(3x—2) ~

999, log, (2x +1)-log,, (4x - 2) <0
Iog3x (5X - 2)
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22.10. (4'9X+x'94—128)(sx J((X yd-x 1 sm4xJ_0

3-2° | |(x=3)(x-1)| 5
22.11. (6% + X% ~12) §- (x=6)(4-x) 1 sm2x <0.
o 5—2X |(x=6)(x—4)| 2 B

Pemmute cnemyromye cucTeMbl HEPABEHCTB.

3 (x+1)\/§ 1
23.1. 42— (x+1)\/_ (X+1)/3 - 37
(10x + 7)(4 —5x)(50x* — 5x — 28) < 0.
6 xf 6,
232, |33 X
( 10 5x—21j 25
+ <=
5x-21 10 4
log3 4
Xz 3623
23.3, .. 23.4.
-3 ) log, x—3,/log, X +2>0.
9*-30-3“+81
4X_2‘6x_32X+120; . 2x2 < X242,
235. 2 936, 2-37 +4<3 7%
log, (—x) —logs (—x) > 0. log, (x* —4x +3) <1.
X 10gy6 (2X2—3x+1)
(lj > X+4; (%) <1
23.7. J\3 23.8. 2
X+2 log; x
log, (x“ —4)—3log, —— > 2. 2+—2">log, x
gz( ) —3log, 2 1+ log, X g,
2x* —11x+15 0
ZX——6< ' 9'9x 4 x?'3 > 6:
23.9. 1 23.10. ,
Elog x22log _\[2x+3. log; x+6>5log, x.
912 912
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23.11.

23.12.

23.13.

23.15.

23.16.

23.17.

23.18.

|
|
:
:
|

5I095x + Xlogsx > 2 J_
log; X+ 2 > 3log, X.

log,, ., (4x—6) +log,, ;(3x+1) <2;

16* -12*-2.9* <0.

25% -30-5* +125>0;
log, (x-1)-log, (x+1) <O0.
log, ,(x+1) Iogx+5(4 X) >0;

x12 2
X——
3

log, . (6— x)Iog4 x(x+3)>o
|2x -6 +|2x—6] "

1,2-x
X——

7log, (x> —x—6) <8+ log,

L +i+ 1
3><fl 3x 3x+l

X2 -2 x2-2 $2_2

<52.

2 2 2 .
4 +x+1 +3,6x +x+1 Z49X +x+l’

Iogl/s |X - 2| - |0ng>< 3<2.

40

<2.

23.14.

(x+2)

Iogx+3(xz - X) < 1:

IogXz
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1.1.
1.7.

2.1.
2.7.

3.1.
3.7.

4.1.

5.1
5.8.

6.1.

7.1.
7.7.

8.1.
8.8.

9.1.
9.7.

OTBeThI

§ 1. [IpocTeiimue ypaBHeHust

29. 12.-26. 13.15. 1.4.-27. 15.7. 1.6.-27.
28. 18.-11. 19.3. 1.10.-06. 1.11.-15. 1.12.-3.

6. 22.25 23.-04. 24.02. 25.-175. 2.6.-0,2.
-0,5. 2.8.-8. 29.175. 2.10.-0,5. 211.-05. 212.14.

1. 32.-05. 33.37. 34.-29. 35 -04. 36.15.
1,4, 3.8.3. 3.9.0,25. 3.10.-0,56. 3.11.-2,5. 3.12.3,2.

-10. 4.2.—7. 43.-3. 44.2. 45.-31. 46.1.

3. 52.-0,75. 53.-9. 54.-8. 55.-8. 5.6.12. 5.7.-3.
-8. 59.-7. 510.-1. 511.3. 5.12.1.

0,5. 6.2.0. 6.3.0. 64.-9. 65.7. 6.6.-0,4.

—7. 72.-0,4. 73.-0,75. 7.4.-2,25. 7.5.-2,75. 7.6.-3,75.
-2,4. 7.8.-3,25. 7.9.-0,6.

—7. 82.-8. 83.8. 84.55. 85.5. 86.-5. 8.7.-5.
8. 8.9.—7.

-16. 9.2.0. 93.-6. 9.4.-0,25. 9.5.-9. 9.6.-7.
0,6. 9.8.-1,25. 9.9.0. 9.10.1,5.

10.1.1. 10.2.-3. 10.3.0,5. 10.4.-1. 10.5.5. 10.6. 3.
10.7.1. 10.8.-12. 10.9.-13. 10.10.4. 10.11.14. 10.12.1.

11.1.5. 11.2.-3. 11.3.2. 11.4.-3. 115.-3. 11.6.-9.

12.1.5. 12.2.9,5. 123.5. 124.-1. 125.2. 126.1.

41



12.7.

13.1.
13.7.

14.1.
14.7.

15.1.
15.7.

16.1.

17.1.

18.1.

19.1.

20.1.
20.8.

21.1.
21.7.

22.1.

23.1.
23.7.

-4, 12.8.-45. 129.-2,5. 12.10.-5.

6. 13.2.-11. 133.-3. 134. . 135.-2. 13.6. 2.
2. 138.1.

1,8. 14.2.18. 14.3.23. 14.4.-20. 14.5.20. 14.6.-0,1.
1. 14.8.2. 14.9.3. 14.10.3.

2. 152.-8. 153.-6. 154.9. 155.-3. 15.6.-3.
2. 158.-2. 159.1. 15.10.-1. 15.11.7. 15.12. 7.

-2. 16.2.2. 16.3.1. 16.4.-3. 16.5.-0,75. 16.6.-2,5.
16. 17.2. 4. 173.2. 17.4.-39. 175.-1. 17.6.5.
-9. 18.2.21. 18.3.-525. 18.4.3. 18.5.-24. 18.6.4.
19. 19.2.4. 19.3.6. 19.4.3. 19.5.0,75. 19.6.0,64.

2. 20.2.5. 20.3.3. 20.4.-4. 20.5.—7. 20.6.3. 20.7.1,2.
0,5. 20.9.1,75. 20.10.1,75. 20.11.0,5. 20.12.-0,25.

0,5. 21.2.0,75. 21.3.1,75. 21.4.95. 215.2. 216.3.
1. 21.8.0. 21.9.5 21.10.0,1. 21.11.-18. 21.12.-0,5.

3. 222.1. 223.1. 224.2. 225.0. 22.6.0,5.

347. 23.2.121. 233.9. 23.4.48. 23.5.-59. 23.6.10.
-8. 23.8.-345. 239.67. 23.10.-121. 23.11.-11.

23.12. —60.

24.1.

25.1.

2. 242.-0,2. 243.43. 24.4.0,8. 245.10. 24.6.2.
16. 25.2.81. 25.3.125. 25.4.27. 255.3. 25.6.16.

§ 2. TpuroHomeTpuueckue ypaBpHeHusl.
BcnomoraresbHble 3a1a4n
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1.1. n/3+27K; 2—3n+2nn; k,neld. 1.2. J_r%n+2nk, kel.

13. -Z4nn, ned. 14 Lok, kel

4 6
15. . 16. i%+2nn, nefl. 17. arctg%+n|, lel .
18. gmn, nel. 1.9. —g+2nk, kel .

1.10. iarccos(—%jJann, nell. 1.11. —%+nn, nell.

1.12. gmk, kel. 1.13. 7l, led . 1.14. gmn, nel .

115, -k kel . 116 - nk. 2 4n: konell .
3 12 12

1.17. E+%”, ned. 1.18. —g+2nn, ner .

6
3n
1.19. —n+3mn, neld . 1.20. T+2nn, nel.

1.21. —g+2nn; —g+2nk; nkel. 1.22. —%’an, kel .

1.23. g+nm, mel] . 1.24, §+4nn; —n+4nk; n kel .
125 T ynk ke, 126+ ken.
8 6 3

1.27. 5?ﬂ:—Sarcsin%+5nn, nell.

2.1. J_r%n+2nn; arctg2+nk ; k,nell .

2.2. —E+2nn; —E+2nk; E-ﬁ-m; nk,mel .
3 3 4 2
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2.3. mn; —E+2nk; —5—n+2nn; k,nel .
6 6
2.4. in; iz?n+2nk; nkel.
2.5. E+27rn; 2—n+2nk; E+nm; nk,mel.
3 3 2
2.6. 27n; —g+2nk : —%+2nm; nk,mel.
2.7. J_r5—n+2nn; E+27cn; nkel.
6 2
2.8. —§+2nn; —2—;+2nk; n+2mm; n,k,mel .
T
2.9. §+nn; 2nk; n,kel.
2.10. E+27m; 1+nk; 5—n+nm; nk,mel.
2 12 12
2.11. arcctg%wrn; —g+2nm; —%n+2nk; n,mkel.

2.12. iarccos%+2nn; —arctg%+nm; nmel .

2.13. —%+2nn; —%n+2nk; nkel.

3.1. —%+nn; arctg3+mnk ; n, kel .

3.2, %+2nn; %n+2nk; k,nel .

3.3. %+2nn; l‘%n+2nk; n kel .

J19-2
5

3.4. tarccos +2nk, kell.
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3.5. m+2nn; iarccos%+2nk, kel. 3.6. —g+2nm.
3.7. m+2nk; J_rz—n+2nn; k,nel .
3
3.8. —£+nn; —5—n+nm; n,meld .
12 12
3.9. E+21rn; 5—n+2nk; nkel.
6 6
3.10. —g-i—ﬂ:n; —arctg3+mm; n,mel .
3.11. ig+2nk, kel .
3.12. E+rck; J_rs—n+2nn; k,nel.
2 6
313 ~F42mn: —2F ok n kel .
6 6
3.14. iz?n+2nk, kell. 3.15. ig+2nn, nefl.
3.16. ? nell. 3.17. i%+2nn, nell .
T 1
3.18. J_rg+2nn; iarccos§+2nk; nkel.
T 1
3.19. J_rz+2nn; iarccosz+2nk; nkel.

3.20. £x+6mn, nell.

4.1. %Jrnn, nell. 4.2 —§+ﬂ:k, kel. 4.3. —§+7tk, kel.

4.4, —%N‘—Zk, kell. 45. arctg0,6+7n, nell .

4.6. —arctgl,5+7k, kel .
4.7. arctg3+rk ; arctg7+nn; k,nel .
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4.38. —§+7tn; —arctg2+ 7k ; n,kel.
4.9, —arcctg2+mn, nell. 4.10. E+rcn; arctg2+nk, n, kel .
4

411, E+nn; —aI’Cth+nk; nkel.

4 3

T 1
4,12. —+7n; —arctg=+nk ; n,kel .

2 2
4.13. —g-i—ﬂ:n; —arctg0,6+7nk ; n,kel .
414, g+nn; arctg3+nk ; n,kel .

5

4.15. ©n; —arctgz+nk; nkel.

4.16. —%+nn; —arctg§+nk; nkel.

417. , nel .
4.18. arctg(\/§—1)+nn; —arctg(\/§+1)+nk; nkel .

419, —L%”, ned .

6

5.1. i%ﬂtn, nell. 5.2 J_r£+rcn, nell. 53. E+rcn, nel.

54, igﬂtn, nell. 55. %ﬂ?”, nell. 56. %Jrn—zn nel .

57 2+ hen. 58 ™ e,
6 2 4

5.9. ilarccos§+n—n, nel. 5.10.n—n+f;iﬁ+nk; nkel.
4 4 2 4 8 3

+ ™M hen. 512 J_rg+rcn, ne.

511, + =
6 2
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6.1. 7k; —+ n k,nell. 6.2. £+K E+rcn k,nel .
4 5 2

10

nk Tc mmn nk mn
6.3. — ck,ned. 64, —; —:nkel.

4"’ 6 3 3 7
6.5.£+n—k,3—+nn k,nel .

16 4 4
66 T+, T My nen.

8 2 16 4

6.7.%,“5. 6.8. 2%” g+nk n+2nl: nk lel .

r n—n 2TCWL%;n,keD.
8 4' 9 3
6.0, — % yomk: L2 hen
3 9 3

6.9.

6.11. 2nk+&; 2nn—£; nkel.
30 30

6.12. ~+ 2. T o nkel.
18 3 6

7.1. ig+2nn; nell. 7.2. —%+Tcn; nell.

7.3.E+n—n;—£+nk;n,keD. 7.4.ﬂ,keD.
6 3 4 2
7.5.E+nn,neD. 7.6. % r n—n;E+2n—m;k,n,meD.
6 76 3'5 5
7.7. 1+n—k; J_r£+nn; k,nel.
10 5 6

7.8. —%+nn; —arctg1+nk; nkel.

g1 T K. m om0 g K. "7—” nkel.

10563 5
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8.3.nn;£+ inkel. 8.4.n—n;£+nk;n,keD.
10 3 2

85 2™ e 86 —Fromn: S yonk: nkel.
3 4 4

87 ni2nk, ke, 88 LK. 5T M

48 448 2

9.1. —£+2nn; 7—Tt+27rk; nkel.
12 12

9.2. E+27tn; n+2nk; n,kel .
2
9.3. £+2nn; E+27rk; nkel.
12 12
9.4, E+21rn; 7—n+2nk; n kel .
2 6
T 5n 5n
95 —+2nn; —+2nk; n,kel. 9.6. —+2nn; nell.
2 6 4
2n b8 . 4
9.7. ?+2nk; n+2%n; k,neld . 9.8. E+arcsmg+2nk, kel.
n 7wk m 7N n

99, —+—:; —+—: k,nell. 9.10. —+7k, kell.
66 11 9 6 12

9.11. 27k ; 2nn+2—?jc; n kel .

10.1. —£+2nn; 27K ; E+rc|; nk,lel.
2 4

10.2. 27k ; 2nn+g; —%-ﬁ-ﬂin; k,nmel.

10.3. g+nk, kel. 10.4. —%+7tn, nell.

10.5. (—1)“arcsin(ij+§+nn, nell.

2
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10.6. (—1)”arcsin(ij+f+nn, nell. 10.7. 4 nk, kel .
72) 4 8

11.1.2) T+ 2mn; S 2mk; nkell ; 6) oF
4 4 4

11.2. a) —g+2nn; —%Jank; n kel ;6) —‘%’Hznk, kel.

113.) £2+2m, nell;6) _Ux, 13

6 6

11.4.a)E+Tck —+Tck nkel: 6)—5—Tc,—2—7t Ir. E_
6 3 6 363

115.8) -+, nell : 6) .
3 3

11.6.a)£+n,neD;6) —ﬂ;—E;E. 11.7. 1.
30 30 30 30

12.1. a) +?+2nk kel ;6) - 2%, 2. 43“.

3 3
12.2. a) J_rE+2nn; +arccos —i +271m; nmel; 0) 7—Tc;
3 3 3

3m —arccos E .
3

12.3.a) 7k; E+2nn; 5—TC+2nm; n,n,mel; 0) 2r; —ﬁ'
6 6 6
T
——, T
6
12.4. )Zin,nem 5) 0; %" %" o

12.5. a) 2nn, nell;06) 2m.
13.1.a) -+, nell : 6) -~
4 4

49



13.2.2) -4k, kel :6) 0% 1T
4 4 4

13.3. a) %+nn; —arctg3+7k ; n,kel ;6) %; —arctg3+2r.
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