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B C60pHHKe npe�CT8BJIeHhI TeCTOBhle 38,11;8HHjI �BYX

YPOBHeu CJIO�HOCTH no BceM TeM8M KypC8 8JIre6phloH H8q8JI

M8TeM8THqeCKOrO 8H8JIH38 10 KJI8CC8. 38,11;8HHjI nepBolo

ypOBHSl (c Bhl60pOM BepHoro OTBeT8 H3 npeMo�eHHhlx) H8-

np8BJIeHhI H8 npoBepKY 06j138TeJIhHhlX pe3YJIhT8TOB 06Y'Ie-
HHjI; no ypOBHIO CJIO�HOCTH OHH COOTBeTCTBYIOT 38,11;8q8M

lpynnbt A B8pH8HTOB Era. 38,11;8HHjI Bmopozo ypoBHSl (c OT-

KphlTOU <}>OpMOU 38nHCH OTBeT8) no ypOBHIO CJIO�HOCTH

npH6JIH�eHhI K ypOBHIO 38,11;8'1 zpynnbt B B8pH8HTOB Era.

.D;JIjI K8��oro TeCT8 YK838HO npHMepHoe BpeMjI ero BbJ-

nOJIHeHHjlo YqHTeJIh Mo�eT BMeCTO Oqepe�HOU TeM8TH t le-

CKOU KOHTpOJIhHOU p860ThI npe�JIO�HTh Y'l8�HMCjI Bhlnon-

HHTh COOTBeTCTBYIO�HU TeMe TeCT. O�H8KO B pjl�e CJIyq8en

(H8npHMep, npH npOBepKe YMeHHU peW8Th JIOr8pH<}>MHqe-
CKHe yp8BHeHHjI) CJIe�yeT, nOM HMO TeCTOBOU p860ThI, npe�-

nO�HTh Y'l8�HMCjI B8PH8HThI TP8,ll;HI.\HOHHhlX KOHTpom.-
HhlX p860T (Bhl6p8B HX H3 �H�8KTHqeCKHX M8TepH8JI0B HnH

H3 KHHrH �JIjI Y'lHTeJIjI).
O�HHM H3 �OCTOHHCTB npOBepKH 3JIeMeHT8pHhIX H8BbJ-

KOB H YMeHHU Y'l8�HXCjI cpe�CTB8MH �8HHhlX TeCTOB C Bhl-

60pOM BepHoro OTBeT8 jlBJIjleTCjI �H8rHocTHK8 3H8HHU yqn-

�HXCjI. 3TO B03MO�HO 38 CqeT Toro, qTO npe�JIO�eHHbll'

(H8pjl�Y C BepHhlM OTBeTOM) �HCTp8KTOphl co�ep�8T THnR'l-

Hhle �JIjI Y'l8�HXCjI OWH6KH.

M8TepH8JIhI �8HHhlX TeM8THqeCKHX TeCTOB MorYT 6bJ1'Io

HCnOJIh30B8HhI B 10 H 11 KJI8CC8X 06�e06p830B8TeJIhHb1X
Y'Ipe��eHHu, p86OT81O�HX no Y'Ie6HHK8M P83JIHqHhlX 811-

TOpCKHX KOJIJIeKTHBOB (C03�8HHhlM K8K �JIjI 6830Boro, T81< 11

�JIjI npO<}>HJIhHOrO ypoBHjI).
TIPH BhlnOJIHeHHH TeCTOBhlX 38,11;8HHU C Bhl60pOM Be»-

Horo OTBeT8 OT Y'I8�HXCjI Tpe6yeTCjI 06BeCTH HOMep BepHO-

ro OTBeT8. B 38,11;8HHjlX C OTKphlTOU <}>OpMOU 38nHCH OTBeol'n

yq8�HecjI MorYT npe�CT8BJIjlTh OTBeT B npOH3BOJIbHO'"
<}>opMe.
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TeMa 1. .n;enHMOCTIt qHCen (20 MHD)

BapuaHm 1

1. Bhl6p8Th qHCJIO, KOTopoe �eJIHTCjI H8 4.

1. 88 354 2. 96 862 3. 37 628 4. 64 730

2. YK838Th qHCJIO, H8 KOTopoe �eJIHTCjI 3H8qeBHe BhIp�eHHjI

4 22
_ 2 41

.

1. 3 2. 5 3. 7 �9

3. YK838Th qHCJIO, H8 KOTOpoe �eJIHTCjI 3B8qeHHe Bhlp�eHHjI

75. 6 - 9. 11.

1. 3 2. 5 3. 6 -L11

4. H8UTH nOCJIe�HIOIO q;H<!>PY 3H8qeHHjI CTeneHH 2 103
.

1. 2 2. 4 3. 6 "8

5. H8UTH OCT8TOK OT �eJIeHHjI H8 10 3H8qeHHjI BhIp8�eHHjI

325 28
- 27 32

.

OTBeT:

6. H8UTH Bce q;eJIOqHCJIeHHhIe peweHHjI yp8BHeHHjI

x + 3 =
xy.

OTBeT:

3



TeMa 1. .n;enHMOCTIt qHeen (20 MHD)

BapuaHm 2

1. BhI6p8Th qHCJIO, KOTopoe �eJIHTCjI H8 3.

1. 72 833 2. 68 946 3. 54 409 4. 82 436

2. YK838Th qHCJIO, H8 KOTOpoe �eJIHTCjI 3H8qeHHe BhIp8�eHHjI

231 + 8 10
.

1. 3 2. 5 3. 7 4. 9

3. YK838Th qHCJIO, H8 KOTopoe �eJIHTCjI 3H8qeHHe BhIp8�eHHjI

12 . 29 + 30 . 16.

1. 29 2. 16 3. 5 4. 4

4. H8UTH nOCJIe�HIOIO :Q;H<!>PY 3H8qeHHjI CTeneHH 3
95

.

1. 1 2. 3 3. 7 4. 9

5. H8UTH OCT8TOK OT �eJIeHHjI H8 10 3H8qeHHjI BhIp8�eHHjI

48 52
+ 206 45

.

OTBeT:

6. H8UTH Bce l.\eJIOqHCJIeHHhle peWeHHjI yp8BHeHHjI

y2 = x
2

+ 5.

OTBeT:

5



TeMa 1. )l;enHMOCTIt qHCen (20 MHD)

BapuaHm 3

1. Bhl6p8Th qHCJIO, KOTopoe �eJIHTCjI H8 9.

1. 49 529 2. 76 365 3. 98 637 4. 59 318

2. YK838Th qHCJIO, H8 KOTopoe �eJIHTCjI 3H8qeHHe BhIp8�eHHjI

2 33
+ 4 18

.

1. 5 2. 7 3. 9 4. 11

3. YK838Th qHCJIO, H8 KOTopoe �eJIHTCjI 3H8qeHHe Bhlp8�eHHjI

30. 18 - 12 . 19.

1. 5 2. 6 3. 18 4. 19

4. H8UTH nOCJIe�HIOIO :Q;H<!>PY 3H8qeHHjI CTeneHH 7
107

.

1. 1 2. 3 3. 7 4. 9

5. H8UTH OCT8TOK OT �eJIeHHjI H8 10 3H8qeHHjI BhIp8�eHHjI

450 49
- 53 44

.

OTBeT:

6. H8UTH Bce l.\eJIOqHCJIeHHhle pemeHHjI yp8BHeHHjI

x
2

= y2 + 3.

OTBeT:

7



TeMa 1. .n;enHMOCTh 'IIHeen (20 MHD)

BapuaHm 4

1. Bhl6p8Th qHCJIO, KOTopoe �eJIHTCjI H8 25.

1. 83 450 2. 75 565 3. 15380 4. 65 095

2. YK838Th qHCJIO, H8 KOTopoe �eJIHTCjI 3H8qeHHe BhIp8�eHHjI

8 12
_ 2 33

.

1. 3 2. 5 3. 7 4. 9

3. YK838Th qHCJIO, H8 KOTopoe �eJIHTCjI 3H8qeHHe BhIp8�eHHjI

14 . 37 + 15 . 21.

1. 3 2. 7 3. 14 4. 15

4. H8UTH nOCJIe�HIOIO I.\H<!>PY 3H8qeHHjI CTeneHH 8
106

.

1. 2 2. 4 3. 6 4.8

5. H8UTH OCT8TOK OT �eJIeHHjI H8 10 3H8qeHHjI Bhlp8�eHHjI

92 24
+ 175 13

.

OTBeT:

6. H8UTH Bce l.\eJIOqHCJIeHHhIe peWeHHjI yp8BHeHHjI

xy
= 7- x.

OTBeT:

9



TeMa 2. MDOI'OllJIeDId. AJIre6paHlIeCKHe
ypaBDeHHJI (20 MHD)

BapuaHm 1

1. H8UTH OCT8TOK OT �eJIeHHfl MHOrOqJIeH8

p (x) = 3x 8
- 2x 5

+ 4

H8 �ByqJIeH x-I.

1. -2 2! 3 3. 4 4. 5

2. H8HTH TpeTHu qJIeH p83JIO�eHHfl 6HHOM8

(x
- 1)6.

1. 10x
2

2. -10x
2

3. 10x
3 4. -10x

3

3. H8UTH KOpHH yp8BHeHHfl

x4 + x
3

- 3x 2
- 4x - 4 = O.

OTBeT:

4. HaHTH q8CTHoe

(6x
5

- 5x4 + 10x 3
- 9x 2

+ 2x) : (3x
2

-

x).

OTBeT:

11



TeMa 2. MHOI'OqneHId. Anl'e6paHlIeCKHe
ypaBHeHHJI (20 MHH)

BapuaHm 2

1. H8UTH OCT8TOK OT �eJIeHHfl MHOrOqJIeH8

p (x) = 4.x8 + 3x 3
- 5

H8 �ByqJIeH x + 1.

1. -5 2. -4 3. 3 4. 4

2. H8UTH qeTBepThIu qJIeH p83JIO�eHHfl 6HHOM8

(a
- 1)6.

1. 20a
3

2. -20a
3

3. 15a
4

4. -15a
4

3. H8UTH KOpHH yp8BHeHHfl

x
4

+ 2x 3
+ 2X2 - 2x - 3 = O.

OTBeT:

4. H8UTH q8CTHOe

(8x
6

+ 2x 4
- 10x 3

- 3x 2
+ 5x) : (2x

3
-

x).

OTaeT:

13



TeMa 2. MHOI'OqJIeHld. AJII'e6paHQeCKHe
ypaBHeHHJI (20 MHH)

BapuaHm 3

1. H8HTH OCT8TOK OT �eJIeHHfl MHOrOqJIeH8

p (x) = 3x 7
- 4x 4

+ 6

H8 �ByqJIeH x-I.

1. -4 2. 3 8. 5 4. 6

2. H8HTH qeTBepThlH qJIeH p83JIO�eHHfl 6HHOM8

{1 - b)7.

1. 35b
3

2. -35b
3

8. 35b
4

4. -35b
4

3. H8HTH KOpHH yp8BHeHHfl

x
4

+ 2x 3
- X - 2 = O.

OTBeT:

4. H8HTH q8CTHOe

(4x
5

- 23x 4
+ 16x 3

- 8x 2
+ 15x) : (x

2
- 5x).

OTBeT:

15



TeMa 2. MHOI'OqJIeHId. AJII'e6paHQeCKHe
ypaBHeHHJI (20 MHH)

BapuaHm 4

1. H8HTH OCT8TOK OT �eJIeHHfl MHOrOqJIeH8

p (x) = 2x l0
+ 3x 7

- 3

H8 �ByqJIeH x + 1.

1. -4 2. -3 8. -1 4. 2

2. H8HTH TpeTHH qJIeH p83JIO�eHHfl 6HHOM8

(1 - X)6.

1. 15x
2

2. -15x
2

8. 20x
3

4. -20x
3

3. H8HTH KOpHH yp8BHeHHfl

x
4

- 3x 3
+ x - 3 = o.

OTBeT:

4. H8UTH q8CTHOe

(5x
6

+ 3x 5
- 20x 4

- 19x 3
+ 28x) : (x

3
- 4x).

OTBeT:

2- 28446 17



TeMa 3. CTeneHH H KOpHH (40 MHH)

1. BhlqHCJIHTh V16.

1. 2 2. :t2

2. H8HTH �-27 .

1. -9 2. -3

3. H8HTH (�)6 .

1. 2 2. 2
6

4. BhlqHCJIHTh Jf8 . J2.

1. 6 2. :t6

BapuaHm 1

8. 4

3. 3

3. 12

8. 9

1
1.

12

.J7
2.

12

5H
U {11

. 8HTH 3H8qeHHe Bhlp8�eHHjI '\}9
-

16
'

.J7
8. :t

12

6. H8UTH 4J(if2, r�e a � O.

1. a
3 2. a

8 8. a
l6

a

1.
12

2. va

7. YnpocTHTh Bhlp8�eHHe VJa, r�e a � O.

s.VD.

19

4. :t4

� :t3

4. 12 6

4. 36

1
4. :t

12

4. a
48

4. lVO,



8. YCT8HOBHTh, H8 K8KOM pHCYHKe H306p8�eH 3CKH3 rp8clJHK8

clJYHK�HH y
= JX.

1.
y

2.
y

-1 0 x 0 x

3. y 4. y

x

x

-1

9. H8HTH 06JI8CTh onpe�eJIeHHjI clJYHK�HH y
= -J2 - 3x .

1. MHo�ecTBo Bcex �eHCTBHTeJIhHhlX qHCeJI

2 X � �
. �

3
8 X � �

. -

3
4 x > �

.

2

10. H8HTH 3H8qeHHe Bhlp8�eHHjI (� r + ( -1 � r.
1 _ 2

10
.

27
2 _ 1

10
.

27

1
8. -

27
4.

29

54

20



11. H8HTH 3H8qeHHe Bhlpa�eHHjI (�)
-3

+ ( _2)4.

1 7
1. 16

8
2. -8 8. 15

8
4. 24

12. npe�cT8BHTh Bhlp8�eHHe Vfi7, r�e a � 0, B BH�e CTeneHH.

3 7

1. a
21

2. a
to

8. a"7 4. a
3

I 5

13. BhlqHCJIHTh 3 6 . 3 6
.

I 5

1. 1 5 2. 3 36 3. 3

I 3

14. BhlnOJIHHTh �eJIeHHe 3 2 : 3 4
.

I 2 2

1. 3- 4 2. 1 3 3. 3 3

15. B03BecTH B CTeneHh (7 � )�.
2

1. I 2. 7 8. 7 3

16. B03BecTH B CTeneHh ( ; )
3

.

1.
2

2.
2

8.
6

a
9

a
l8 aD

I I

17. CP8BHHTh qHCJI8 7t 3
H 3 3

.

I I I I

1. 7t 3> 3 3 2. 7t 3 <3 3

18. CP8BHHTh qHCJI8 0,2
3

H 0,21't.

1. 0,2
3

> 0,21't 2. 0,2
3

= 0,21't

2-
3

.2
5

19. BhlqHCJIHTh
�.

OTBeT:

21

5

4. 9 36

7

4. 2 6

6

4. 7 25

8
4.

a
18

I I

8.7t 3 =3 3

8. 0,2
3

< 0,21't



va6bl220. H3BJ1eqh KOpeBh
8

�.

OrBeT:

x-y
21. YnpocTHTh Bhlp�eBHe !!.

x2 -

y2

OrBeT:

22. PemHTh ypaaHeHHe � x + 1 = 2.

OrBeT:

23. PemHTh ypaaHeBHe .J2X2 - 1 = x.

OrBeT:

22



TeMa 3. CTeneHH H KOpHH (40 MHH)

1. BhIqHCJIHTh�.

1. 4 2. 2

2. H8HTH tr=8.

1.
8

3
2. 2

3. H8uTH (�f8)4 .

1. 2 2. 2 4

4. BhIqHCJIHTh J27. J3.

1. :!:9 2. 9

5. BhIqHCJIHTh � 4 -

� .

2
1. 1'3 2. 1: �

6. H8uTH Vbf2, r�e b � o.

1. bl} 2. b
4

BapuaHm 2

3. :!:2

8. -2

8. 8
4

8. 40,5

8
.J35

.

3

8. b
lS

a

1.
8

2. va

7. YnpocTHTh Bhlp8�eHHe ..fff:" r�e a � o.

8. va

23

4. 1:4

4., 1:2

4. 8

4. 81

4 .... 1 �
. ....

3

4. b
36

4. Ja



8. Y CT8BOBHTh, B8 K8KOM pHCYHKe H306p8�eB 3CKH3 rp8clJHK8

clJYHK�HH y
= 3.JX.

t� y 2'� y

o r o 1 r

3; y
!I'�!

y

-1 0 r

9. H8HTH 06JI8CTh onpe�eJIeHHjI clJYHK�HH y
= .Jl - 2x .

1. MBo�eCTBO Bcex �eHCTBHTeJIhHhlX qHCeJI

2 X �!
. -

2

1
8. x�

2"
4. x>2

10. H8HTH 3H8qeHHe Bhlp�eHHjI ( -1 � r + 7
0

.

3
1. -28

3
2. -3

8
8.

1

8
4. 51

8

11. H8HTH 3H8qeHHe Bhlp8�eHHjI (� r
2

+ (-4)2.

1 8
1. 16

9
2. 25 8. 15

9
4. 7

12. npe�CT8BHTh Bhlp8�eHHe 5.J(i3, r�e a � 0, B BH�e CTeneHH.

5 3

1. a
ls

2. a
8 8. a 3 4. as

24



3 5

13. BhlqHCJIHTh 5 Ii . 5 Ii
.

15 3 15

1. 5 2. 5 64 8. 1 5 4. 25 64

I 5

14. BhlnOJIHHTh �eJIeHHe 2 3 : 2 6
.

2 2 I 7

1. 2 5 2. 1 5 3. 2- 2 4. 2 6

15. B03BecTH B CTeneHh (3 i )i.
2 I

1. 1 2. 3 8. 3 9 4. 3 2

16. B03BecTH B CTeneHh ( a� )
4

.

1.
3

2.
81

3.
12

4.
13

a
7

a
l2

a
7

a
l2

I I

17. Cp8BHHTh qHCJI8 e 2
H 2 2

.

I I I I I I

1. e 2 >2 2 2. e 2 <2 2 8. e 2 = 2 2

18. Cp8BHHTh qHCJI8 2,3
2

H 2,3
J2

.

1. 2,3
2

= 2,3
J2 2. 2,3

2
< 2,3

J2 8. 2,3
2

> 2,3
J2

19.
3-4 . 3

2

BhlqHCJIHTh
---g:a--'

OTBeT:

20. �a4b8I-I3BJIeqh KopeHh
4

-;t2.

OTBeT:

25



I I

a2 + b2
21. YnpocTHTh BhIp8�eHHe�.

OrBeT:

22. PemHTh yp8BHeHHe � x
- 3 = 4.

OTBeT:

23. PemHTh yp8BHeHHe ../2X2 - 4 = x.

OTBeT:

26



TeMa 3. CTeneHH H KOpHH (40 MHH)

BapuaHm 3

1. BhlqHCJIHTh Jf6.

1. 2 2. :!:2 3. 4 4. :!:4

2. H8HTH �-32 .

1.
32

2. -2 3. 2 'L :!:2
5

3. H8HTH (m)4.

1. 3 2. 3
4

3. 12 4. 12
4

4.
.JI25

BhlqHCJIHTh
J5

.

1. 5 2. :!:5 3. 12,5 4� 25

5. Jf1BhlqHCJIHTh
4

-

9'

1
J5 1

3.:!:
J5

.L ::!:!.

6
2.

6 6
'

6

6. H8HTH 5.J(if5, r�e a � o.

1. a
3 2. a

lo 8. a
20

4� a
75

7. YnpocTHTh Bhlp8�eHHe VJa, r�e a � O.

a

2. .Ja 3- � 4. f!Ja1.
8

27



8. YCT8HOBHTh, H8 K8KOM pHCYHKe H306p8HteH 3CKH3 rp8<}>HK8

<}>YHKI.\HH Y
= .J x-I.

L �
y y

x

-1 0 x
-1

8. 4�

y y

-1 x o x

9. H8HTH 06JI8CTh onpe�eJIeHHjI <}>YHK�HH Y
= .Jl - 5x .

1. MHOHtecTBO Bcex �eHCTBHTeJIhHhlX qHCeJI

1 1

2.X�5 8'X�5 4.x>5

10. H8HTH 3H8qeHHe Bhlp8HteHH.R ( -2 � r + ( � )
0

.

5
1. -148" 2. -15�

8
3. -I!

8

1
4. -15

6

11. H8HTH 3H8qeHHe Bhlp8HteHH.R (� f2 + ( -3)2.

4
1. 9

9

3
2. -6"4

5
3. 8

9
4 II !

.

4

12. npe�CT8BHTh Bhlp8HteHHe V(i5, r�e a � 0, B BH�e CTeneHH.

5 4

1. a
20

2. aD 3. a 4 4. as

28



3 I

13. BhlqHCJIHTh 2 4 . 2 4
.

3 3

1. 2 2. 2 16 3. 1
3

4. 4 16

2 7

14. BhlnOJIHHTh �eJIeHHe 45" : 4 10
.

II 4 4 3

1. 4 10 2. 1 7 8. 4 7 4. 4- 10

15. Bo3BecTH B CTeneHh (5 � )�.
3 I

1. 1 2. 5 16 8. 53 4. 5

16. Bo3BecTH B CTeneHh ( a� r.
1.

4
2.

64
3.

12
4.

4

a
5

a
6

a
5

a
6

I I

17. Cp8BHHTh qHCJI8 0,8 4 H 0,6 4
.

I I

1. 0,8 4 < 0,6 4

I I

2. 0,8 4 > 0,6 4

I I

3. 0,8 4 = 0,6 4

18. Cp8BHHTh qHCJI8 0,7./5 H 0,7
3

.

1. 0,7./5 <0,7
3

2. 0,7./5 > 0,7
3

3. 0,7./5 = 0,7
3

19.
5-

7
.5 3

BhlqHCJIHTh
�.

OTBeT:

29



20. Ii3BJIeqh KOpeHh � a�:6 .

OTaeT:

I I

X-2X 2 y2+y
21. YnpocTHTh Bhlp8�HHe

!!
.

X2 -

y2

OTaeT:

22. PemHTh ypaaHeHHe ..12 + x = 5.

OTaeT:

23. PemHTh yp8BHeHHe "j5x
2

- 9 = 2x.

OTaeT:

30



TeMa 3. CTeneHH H KOpHH (40 MHH) Il.

BapuaHm 4

1. BhlqHCJIHTh V8I.

1. 9 2. :!:3 8. 3 4. :!:9

2. H8HTH �-64 .

1
2. :!:4 8. 4 4. -41. -213

3. H8HTH (m)6.

1. 18 2. 3
6

3. 3 4. 18
6

4.
.Jf8

BhlqHCJIHTb
J2

.

1. 9 2. :!:3 3. 4,5 4. 3

5. BhIqHCJIHTh � 9 - � .

1. 2! 2
./35

8. ::!: � 4. :!:2,5
2

.

2

6. H8HTH ViiJO, r�e a � O.

1. a
80

2. a
l6

8. a
24

4. as

7. YnpocTHTh Bhlp8HteHHe o.Jff:., r�e a � O.

a

2. .Ja 3. va 4. lva1.
18

31



8. Y CT8HOBHTh, H8 KBKOM pHCYHKe H306p8�eH 3CKH3 rp8<}>HK8

<}>YHK�HH y
= � x + 1.

1�
y

8�

.�

9. H8HTH 06JI8cTh onpe�eJIeHH.R <l>YHK�HH y
= � 3 - 2x .

2 X .s:: �
. �

2
8 x::<1: �

. �

2

1. MHOHtecTBO Bcex �eHCTBHTeJIhHhlX qHCeJI

2
4.

x>'3

10. H8HTH 3H8qeHHe Bhlp�eHH.R ( -1 � r + 4 0
.

17
1. -4

27

8

27
2. 8. _3

17

27

2
4. -37

'3

HaHTH 3H8qeHHe Bhlp8HteHH.R (�)
-3

+ (-1)6.

1
1. 1

27
2. 26 8. 28 4.

11.

26

27

12. npe�CT8BHTh Bhlp8HteHHe 6.JCi5, r�e a � 0, B BH�e CTeneHH.

5 6

1. a
30 2. a ii 3. as 4. all

32



3 4

13. BhIqHCJIHTh 7 7 . 7 7
.

3

1. 1 7 2. 7

12

8. 7 49

3 7

14. BhlnOJIHHTh �eJIeHHe 54: 58.

I 6 6

1. 5- 8 2. 1 7 3. 57

15. Bo3BecTH B CTeneHh (2� )�.
5

1. 236 2. 2 3. 2 6

16. B03BecTH B CTeneHh ( � )2.
1.

5
2.

5
3.

25

a
7

a
lo

a
lo

I I

17. CP8BHHTh qHCJI8 0,7 3 H 0,93.

I I

1. 0,7 3 > 0,9 3
I I

2. 0,7 3 =0,9 3

18. CP8BHHTh qHCJI8 3,1
2 . 7

H 3,1".

1. 3,1
2 . 7

> 3,1" 2. 3,12.7 < 3,1"

4
3 .4-4

19. BhlqHCJIHTh
�.

OTaeT:

20. l'I3BJIeqh KopeHh V a �;�5 .

OTBeT:

3-28446 33

12

4. 49 49

13

4.5 8

4. 1

10
4.

a
7

I I

3. 0,7 3 < 0,9 3

3. 3,12.7=3,1"



I I

a2 + b2
21. YnpocTHTh Bhlp8�eHHe 1 I

a + 2a2b2 + b

OTaeT:

22. PemHTh ypaaHeHHe .J x - 10 = 3.

OTBeT:

23. PemHTh ypaaHeHHe .J I0x
2

-1 = 3x.

OTBeT:

34



TeMa 4. lloKaaaTeJILHaJi �YHK�HJI (20 MHH)

BapuaHm 1

1. YK838Th, qTO .RBJI.ReTC.R 06JI8CTblO onpe�eJIeHH.R <l>YHK�HH

y
= 7%.

1. MHOHteCTBO Bcex OTPHI.\8TeJIhHhlX qHCeJI

2. MHOHtecTBO Bcex HeoTPHI.\8TeJIhHhIX qHCeJI

8. MHo�eCTBO Bcex nOJIOHtHTeJIhHhlX qHCeJI

4. MHOHteCTBO Bcex �euCTBHTeJIbHhIX qHCeJI

2. YK838Th, qTO .RBJI.ReTCfl MHOHtecTBOM 3H8qeHHH <l>YHK�HH

y
= 0,3%.

1. MHOHtecTBO Bcex OTPHI.\8TeJIbHhIX qHCeJI

2. MHOHtecTBO Bcex HeoTPHI.\8TeJIhHhlX qHCeJI

3. MHOHtecTBO Bcex nOJIOHtHTeJIhHhlX qHCeJI

4. MHOHtecTBO Bcex �eHCTBHTeJIhHhlX qHCeJI

3. Bhl6p8Th BepHoe �JIfl <l>YHK�HH y
= ( � )

%

YTBep��eHHe.

1. ct»YHK�H.R HMeeT H8HMeHhwee 3H8qeHHe, p8BHoe 0

3
2. ct»YHK�H.R HMeeT H8H60JIhWee 3H8qeHHe, pBBHoe "4

8. ct»YHKI.\H.R HMeeT H8HMeHhwee 3H8qeHHe, p8BHoe -1

4. ct»YHKI.\H.R He HMeeT H8HMeHhwero 3H8qeHH.R

4. H3BecTHO, qTO XI < x 2 . Cp8BHHTh qHCJI8 15%1 H 15%2.

1. 15%1 < 15%2

2. 15%1 = 15%2

8. 15%1 > 15%2

35



5. Cp8BHHTh 0,7
1 . 2

C e�HHH�eH.

1. 0,71,2 < 1 2. 0,7
1 . 2

= 1 8. 0,7
1 . 2

> 1

6. YCT8HOBHTh, H8 K8KOM pHCYHKe H306p8�eH 3CKH3 rp8<}>HK8

<l>YHK�HH y
= 3.1'.

I-�
y

l�
o

8".

x
-1

1
7. PemHTh yp8BHeHHe 7.1' =

49
.

1. x=-7 2.
1

X=-

7

8. x=-2 4. x=2

m

-1 o x

tt�

x
-1

36



8. PewHTh yp8BBeHHe 5% = 1.

1. x=o 2. x=1

3.
1 4. x=-1

X=-
5

9. PewHTh yp8BBeHHe 2% = -4.

1 2 2.x- -!
. X=-

2

1
3. x

=-2"
4. HeT KopHeH

1
10. PewHTh yp8BBeBHe 9% =

27
.

1. x = -3 ,a. x = -1 !
2

1

3.x='3

11. PewHTh Hep8BeBCTBO (�r > 9.

1. x > 2 2. x > -2 3.x<2

12. PewHTh yp8BBeBHe 7% = 10%.

OTBeT:

13. PewHTh yp8BBeHHe 6% + 6%+ 1= 252.

OTBeT:

14. PewHTh yp8BBeBHe 25% - 4 . 5% - 5 = O.

OTBeT:

15. PewHTh CHCTeMY YP8BBeBHH

{
2X+ Y

= 3,

8%+g = 8.

OTBeT:

37
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4.x='3

4. x < -2



16. PewHTh CHCTeMY YP8BHeHHH

{�=t��l
�1,

OTBeT:

17. C nOMO�hlO rp8$HKoB onpe�eJIHTh. Me)K�Y K8KHMH �BY-

MjI coce�HHMH �eJIhlMH qHCJIBMH H8XO�HTCjI KopeHh ypaa-

BeBHjI 2% = 4 -

x.

OTBeT:

38



TeMa 4. lloKaaaTeJILHaJi cjJYHK�HJI (20 MHH)

BapuaHm 2

1. YK838Th, qTO jlBJIjleTCjI 06JI8CThIO onpe�eJIeHHjI <l>YHK�HH

y = 2,5%.

1. MHo�eCTBO Bcex �eHCTBHTeJIhHhlX qHCeJI

2. MHo�eCTBO Bcex HeOTpH�8TeJIhHhlX qHCeJI

3. MHO�ecTBO Bcex nOJIO�HTeJIhHhlX qHCeJI

4. MHo�eCTBO Bcex OTpH�8TeJIhHhlX qHCeJI

2. YK838Th, qTO jlBJIjleTCjI MHO)KeCTBOM 3H8qeHHH <l>YHKD;HH

y = ( f f.
1. MHo�eCTBO Bcex OTpH�8TeJIhHhlX qHCeJI

2. MHo�eCTBO Bcex HeoTpH�8TeJIhHhlX qHCeJI

3. MHo�eCTBO Bcex �euCTBHTeJIhHhlX qHCeJI

4. MHo�ecTBo Bcex nOJIO�HTeJIhHhlX qHCeJI

3. Bhl6p8Th BepHoe �JIjI <l>YHK�HH y
= 0,31

%

YTBep��eHHe.

1. ct»YHK�HjI HMeeT H8HMeHhwee 3H8qeHHe, p8BHoe 0

2. ct»YHK�HjI He HMeeT H8HMeHhwero 3H8qeHHjI

3. ct»YHK�HjI HMeeT H8H60JIhWee 3H8qeHHe, p8BHoe 0,31

4. ct»YHK�HjI HMeeT H8HMeHhwee 3H8qeHHe, p8BHoe -1

4. H3BecTHo, qTO XI < X 2 . Cp8BHHTh qHCJI8 2,3%1 H 2,3%2.

1. 2,3%1 = 2,3%2

2. 2,3%1 > 2,3%2

3. 2,3%1 < 2,3%2
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5. Cp8BHHTh ( �� )1.3 C e�HHH�eA.

( )
1.3

1. �� = 1 (
10

)
1.3

2.
11

<1 ( J
I.3

3. �� > 1

6. Y CT8BOBHTh, H8 K8KOM pHCYHKe H306p8�eB aCKH3 rp8<1>HK8

<l>YHK�HH y
= 5%.

�
y

JC

8� y

1

o 1 JC

1
7. PeWHTh yp8BHeHHe 3% =

9'

1
1. x = -3 2. x =

3

3. x = 2 4. x = -2

40

a,

-1 o JC

�

JC
-1



8. PeWHTh yp8BHeBHe 0,3% = 1.

1. x = 1

10

3'X=3

2.x=0

4. x = -1

9. PewHTh yp8BHeBHe 3% = -9.

1. HeT KopBeH

1

3.x=2"

"2. x = -2

�.
.

1
.. X

=-2"

10. PewHTh yp8BHeHHe ( � r = 8.

1. X = -2 2. X = � 3. X = -1 �

1
11. PewHTh Hep8BeHCTBO 5% <

125
'

1. X > 3 2. x>-3 8� x<-8

12. PewHTh yp8BBeHHe 3% = 5%.

OTBeT:

13. PewHTh yp8BHeHHe 5% + 5%
- I

= 30.

OTBeT:

14. PewHTh yp8BBeBHe 9% - 3% - 6 = O.

OTBeT:

15. PewHTh CHCTeMY YP8BBeHHu

{
2X+Y = 4,

7%+Y= 7.

OTBeT:

41
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4.x='3

4.x<3



16. PewHTh CHCTeMY YP8BBeHHA

{�!t��r
=1.

OTBeT:

17. C nOMO�hlO rp8<1>HKoB onpe�eJIHTh, Me)K�Y K8KHMH �BY-

MjI coce�BHMH �eJIhlMH qHCJIBMH B8XO�HTCjI KopeBh yp8B-

HeHHjI (�r = 4 +x.

OTBeT:

42



TeMa 4. lloKaaaTeJILHaJi cjJYHK�HJI (20 MHH)

BapuaHm 3

1. YK838Th, qTO jlBJIjleTCjI 06JI8CThIO onpe�eJIeHHjI <l>YHKD;HH

y
= 5%.

1. MHO�eCTBO Bcex OTpH�8TeJIhHhlX qHCeJI

2. MHo�eCTBO Bcex �eHCTBHTeJIhHhlX qHCeJI

3� MHo�eCTBO Bcex HeOTpHD;8TeJIhHhlX qHCeJI

4. MHo�eCTBO Bcex nOJIO�HTeJIhHhlX qHCeJI

2. YK838Th, qTO jlBJIjleTCjl MHo�eCTBOM 3H8qeBHU <l>YBK�HH

y = 0,7%.

1. MHo�eCTBO Bcex nOJIO�HTeJIhHhlX qHCeJI

2. MHo�eCTBO Bcex OTpHD;8TeJIhBhlX qHCeJI

3. MHo�eCTBO Bcex HeOTpHD;8TeJIhHhlX qHceJI

4. MHo�ecTBo BceX �eHCTBHTeJIhHhlX qHCeJI

3. Bhl6p8Th BepHoe �JIjI <l>YHK�HH y = (� )
%

YTBep)K�eHHe.

1. ct»YHK�HjI HMeeT H8HMeHhwee 3H8qeBHe, p8BHoe 0

7
2. ct»YHK�HjI HMeeT H8H60JIhWee 3H8qeHHe, p8BHoe 8"

3. ct»YHKD;HjI He HMeeT H8HMeHhwero 3H8qeHHjI

4. ct»YHKD;HjI HMeeT H8HMeBhwee 3H8qeHHe, p8BBoe -1

4. H3BecTHo, qTO XI < X 2 . Cp8BHHTh qHCJI8 7,07%\ H 7,07%2.

1. 7,07%\ = 7,07%2

2. 7,07%\ > 7,07%2

3. 7,07%\ < 7,07%2
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1. 0,99
1 . 8

= 1

5. Cp8BHHTh 0,99
1 . 8

c e�HBH�eu.

2. 0,99
1 . 8

> 1 "3. 0,991,8 < 1

6. Y CT8BOBHTh, B8 K8KOM pHCYBKe H306p�eB aCKIX3 rp8<1>HK8

<l>YHK�HH y = (� r.
1� a�

y y

-1 0 JC 0 JC

8. I\;
y y

-1 1 JC JC

7. PewHTh YP8BHeBHe (�r = 25.

1
1. x = -

5
2. x = -2 3. x = 5

44

4.x=2



8. PeWHTh YP8BBeBHe 7,2% = 1.

1. X = 1 2
5

. x=

36

3. x = 0 4. x = -1

(
1

)
%

1
9. PemHTh yp8BBeHHe "5

= -

25
.

1. x=-2 2. HeT KopHeH

3.
1

4.
1

x=- x=--

2 2

10.
1

PewHTh yp8BBeHHe 49% =

7'

1 1
1. x =

-7
2. x =

2

1
3. x=2 4.

x=-2"

(
2

)
%

25
11. PewHTh Hep8BeHCTBO 5

<

""4'

1. x > 2

3.x<2

2. x > -2

4. x < -2

12. PewHTh YP8BBeBHe (�)
%

= (� )
%

.

OTBeT:

13. PeWHTh yp8BHeBHe 7% + 7%
- I

= 56.

OTBeT:

14. PewHTh yp8BBeHHe 16% - 4% - 12 = O.

OTBeT:

45



15. PemHTh CHCTeMY YP8BBeBHH

{
3X-Y = -5,

3 %+y = �
27

.

OTBeT:

16. P

{ m� (*fM;'
ypaBHeHHA

3x+y = 4.

OTBeT:

17. C nOMOnJ;hlO rp8<1>HKoB onpe�eJIHTh, Me��y K8KHMH �BY-

MjI coce�BHMH �eJIhlMH ':IHCJI8MH B8XO�HTCjI KopeHh yp8B-

HeBHjI 3% = 6 -

x.

OTBeT:

46



TeMa 4. lloKaaaTeJILHaJi c})YHK�HJI (20 MHH)

BapuaHm 4

1. YK838Th, ':ITO jlBJIjleTCjI 06JI8CThlO onpe�eJIeHHjI �YHKD;HH

y
= 1,1"'.

1. MHo�eCTBO Bcex OTpH�8TeJIhHhlX ':IHCeJI

2. MHo�ecTBo Bcex HeOTpHD;8TeJIhHhlX ':IHCeJI

3. MHo�eCTBO Bcex �euCTBHTeJIhHhlX ':IHCeJI

4. MHo�eCTBO Bcex nOJIO�HTeJIhHhlX ':IHCeJI

2. YK838Th, ':ITO jlBJIjleTCjl MHo�eCTBOM 3H8':1eHHU �YHKD;HH

y=(�r.
1. MHo�eCTBO Bcex OTpHD;8TeJIhHhlX ':IHCeJI

2. MHo�ecTBo Bcex nOJIO�HTeJIhHhlX- ':IHCeJI

3. MHo�eCTBO Bcex HeOTpH�8TeJIhHhlX ':IHCeJI

4. MHo�ecTBo Bcex �euCTBHTeJIhHhlX ':IHCeJI

3. Bhl6p8Th BepHoe �JIjI �YHK�HH Y
= 0,99

x

YTBep��eHHe.

1. <l>YHK�HjI He HMeeT H8HMeHhwero 3H8':1eHHjI

2. <l>YHK�HjI HMeeT H8HMeHhwee 3H8':1eHHe, p8BHoe 0

3. <l>YHKD;HjI HMeeT H8H60JIhWee 3H8':1eHHe, p8BHoe 0,99

4. <l>YHK�HjI HMeeT H8HMeHhwee 3H8':1eHHe, p8BHoe -1

4. H3BecTHo, ':ITO XI < X 2 . Cp8BHHTh ':IHCJI8 7t
X . H 7t

X2
.

1. 7t
X . = 7t

X2

2. 7t
X . < 7t

X2

3. 7t
X . > 7t

X2

47



5. CP8BHHTh ( :� r'
l

C e�HHHn;eH.

(
11

)
2.1

_

1.
13

- 1 (
11

)
2.1

2.
13

< 1 (
11

)
2.1

3.
13

> ,.1

6. Y CT8BOBHTh, H8 K8KOM pHCYHKe H306p�eH 3CKH3 rp8ctmK8

�YHKn;HH y
= 0,3%.

II 2�

-1 o 1 x

E

y

x

7. PemHTh YPaBHeHHe (� )
%

= 64.

1. x = -2
1

2. x

=-8

-1 o x

I�

-1 o 1 x

3. x=8 4. x=2

48



8. PeWHTh YP8BHeHHe (� )
%

= 1.

1. x = -1
8

3'X=72.x=1

(
2

)
%

4
9. PewHTh yp8BHeHHe 3

= -

9'

1. x=-2 2.
1

X=-
2

3. HeT KopHeH 4.
1

X=--
2

10. PewHTh yp8BHeHHe ( 2� )
%

= 125.

1. X = _ 1 -

2

1
2 5 3

1
.X=-

'X=5

1
11. PewHTh Hep8BeHCTBO 4% >

64
'

1. x > -3 2. x<3 3.x>3

12. PewHTh yp8BHeHHe 0,2% = 0,3%.

OTBe1':

13. PewHTh yp8BHeHHe 4% + 4%
+ 2

= 68.

OTBeT:

14. PeWHTh yp8BHeHHe 4% + 3 . 2% - 10 = O.

OTaeT:

15. PeWHTh CHCTeMY YP8BHeHHH

{
5X+Y = 2,

5 %+y = �
25.

OTBeT:

49

4.X=o

2

4'X=3

4� x<-3



16. PemHTh CHCTeMY yp8BHeHHH

g:t���[=l'
OTBeT:

17. C nOMoJ:IthlO rp8ctmKoB onpe�eJIHTh, Me��y K8KHMH �BY-

MjI coce�HHMH n;eJIhlMH ':IHCJI8MH H8XO�HTCjI KOpeHh YP8B-

BeHHjI (�r = x + 6.

OTBeT:
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TeM8 5. JloI'8pHc})MHQeCK8J1 c})YHK�HJI
(20 MHH)

BapuaHm 1

1. YK838Th yp8BHeHHe, KopHeM KOToporo jlBJIjleTCjI JIOr8pH�M
':IHCJI8 3 no OCHOB8HHIO 2.

1. 3'" = 2 2. x
3

=2 3. 2'" = 3 4. 2
3

= X

2. YK838Th Bce 3H8':1eHHjI x, npH KOTOphlX HMeeT CMhlCJI Bhlp8-

�eHHe 10g2 x.

1. x * 0

3.x*1

2. x>OHx*1

4. x>O

3. YK838Th Bce 3H8':1eHHjI a, npH KOTOphlX HMeeT CMhlCJI Bhlp8-

�eHHe logo 28.

1. a * 0

3. a*1

2. a > 0, a * 1

4. a>O

4. H8HTH 10g2 8.

1. 2 2. 3 3. 4 4. 6

5. npe�cT8BHTh ':IHCJIO 3 B BH�e JIOr8pH�M8 no OCHOB8HHIO 4.

1. 10g4 64 2. 10g3 4 .. 10g4 3 4� 10g4 12

6. Bhl':lHCJIHTh 6 logo 3.

1. 6 2. 2 3. 3 4. -2

7. BhI':IHCJIHTh 7 210gr 3.

1. 6 2. 9 3. 49 4. 117 649

8. BhI':IHCJIHTh 41+ log4 3.

1. 7 2. 8 3. 12 4. 256

9. Bhl':lHCJIHTh 10g6 12 + 10g6 3.

1. 2 2. 3 3. 6 4. 36

51



1. -2
7

2.
"9

10. H8HTH IOg3 i, eCJIH IOg3 a = 7.

4. 53. 3,5

m

1.
"3

2.3+m

11. H8HTH IOg2 a
3

, eCJIH IOg2 a = m.

3. 3m 4. m
3

12. Bhlp83HTh logs 100 ':Iepe3 �eCjlTH':IHhlH JIOr8pH�M.

122
1.

"2 1g5 2.
Ig5

3. 21g 5 4.
In5

13. BhlP83HTh IOg7 e ':Iepe3 H8TYP8JIhHhlH JIOr8pH�M.

1 1
1.

In 7
2.

Ig7
3. Ig 7 4. In 7

14. YK838Th, H8 K8KOM pHCYHKe H306p�eH 3CKH3 rp8�HK8

�YHK�HH y
= IOg3 x.

-1 0 1 x -1

8. 4.
y

1. 2.
y

1

o 1 x

52



15. Cp8BHHTh logo,6 25 H logo,624,6.

1. logo,6 25 > logo,6 24,6

2. logo,6 25 = logo,6 24,6

3. logo,6 25 < logo,6 24,6

16. H8HTH H8HMeHhwee 3H8':1eHHe �YHKn;HH y
= logs X H8 OT-

pe3Ke [XI; x 2 ], r�e 0 < XI < X
2

.

1. logs x.

3. logs (x 2
-

XI)

.2. logs X2

4. 5"'.

17. Cp8BHHTh C HY JIeM ':IHCJIO log! 2.

1. log! 2 > 0 2. log! 2 = 0 3. log! 2 < 0

18. PemHTh yp8BHeHHe log3 X = -2.

1. X = -2 2. x=-9

4.x=!
9

3. HeT KopHeu

19. PeWHTh yp8BHeHHe loge (3x + 2) = loge (5x + 6).

OTBeT:

20. PewHTh Hep8BeHCTBO log! X > log! 7.

2 2

OTBeT:

53



TeM8 5. JloI'8pHc})MHQeCK8J1 c})y:nK�HJI
(20 MHH)

BapuaHm 2

1. YK838Th yp8BHeHHe, KopHeM KOToporo jlBJIjleTCjI JIOr8pH�M
':IHCJI8 2 no OCHOB8HHIO 3.

1. 2'" = 3 2. x
2

=3 3. 3
2

= X 4. 3'" = 2

2. YK838Th Bce 3H8':1eHHjI x, npH KOTOphlX HMeeT CMhlCJI Bhlp8-

�eHHe log! x.

2

1. x > 0

3. x*- 1

2. x>OHx*-1

4. x*-O

3. YK838Th Bce 3H8':1eHHjI a, npH KOTOphlX HMeeT CMhlCJI Bhlp8-

�eHHe logo 5.

1. a*-O 2. a>O 3.a*-1 4. a > 0, a *- 1

4. H8HTH log! 16.

1
2

1.
2

2. 32 3. -4
1

4. 15
2

5. npe�CT8BHTh ':IHCJIO 2 B BH�e JIOr8pH�M8 no OCHOB8HHIO 3.

1. log3 2 2. log2 3 3. log3 9 4. log3 6

6. Bhl':lHCJIHTh 510g� 2.

1. 5 2. 2 3. 2,5 4. -2,5

(2r
10U5

7. Bhl':lHCJIHTh
'3

3.

1. 25 2. 10 3.
4

4. 1024
9

8. BhI':IHCJIHTh 52
+ log� 2.

1. 27 2. 10 3. 50 4. 625
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9. Bhl':lHCJIHTh logls 25 + logls 9.

1. 5 2. 2

b
10. H8HTH logs

25
' eCJIH logs b = 9.

9
1. 7 2.

25
3. 4,5

11. H8HTH log3 b 4
, eCJIH log3 b = n.

n

1.
4

2. 4 + n 3. 4n

3. 15 4. 225

4. -2

4. n
4

12. BhlP83HTh log3 1000 ':Iepe3 �eCjlTH':IHhlH JIOr8pH�M.

1 3 3
1.

'3 lg 3 2. 3 19 3 3.
Ig3

4.
In 3

13. BhlP83HTh logs e ':Iepe3 H8TYP8JIhHhlH JIOr8pH�M.

1 1
1.

Ig5
2.

In5
3. Ig5 4. In 5

14. YCT8HOBHTh, H8 K8KOM pHCYHKe H306p8�eH 3CKH3 rp8�H-
K8 �YHKn;HH Y

= log2 X.

t.
y

0 x

-1 0 1 x

8. y I�

1

x

-1 0 1 x

56
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15. Cp8BHHTh log3 31 H log3 30,9.

1. log3 31 > log3 30,9

2. log3 31 = log3 30,9

3. log3 31 < log3 30,9

16. H8HTH H8HMeHhmee 3H8':1eHHe �YHK�HH y
= logo,s X H8 OT-

pe3Ke [XI; x 2 ], r�e 0 < XI < X 2 .

1. logo,s XI

2. logo,s X 2

3. logo,s (x 2
-

XI)

4. 0,5%1

17. Cp8BHHTh C HYJIeM ':IHCJIO log J2 3.

1. log J2 3 > 0 2. log J2 3 = 0 3. 10gJ2 3 < 0

18. PemHTh yp8BHeHHe logs X = -1.

1
1. X = -1 2. X =

5

3. X = 5 4. HeT KopHeH

19. PewHTh yp8BHeHHe log3 (7x + 4) = log3 (3x + 2).

OTBeT:

20. PewHTh Hep8BeHCTBO log! X > log! 6.

3 3

OTBeT:
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TeMa 5. JIOl'apH«!JMH1IeCKaJl «!JYHKI.\HJI
(20 MHH)

BapuaHm 3

1. YK838Th yp8BHeHHe, KopHeM KOToporo jlBJIjleTCjI JIOr8pH4>M
':IHCJI8 5 no OCHOB8HHIO 2.

1. 2'" = 5 2.5"'=2 3. x
5 =2 4. 2 5

= X

2. YK838Th Bee 3H8':1eHHjI x, npH KOTOphlX HMeeT CMhlCJI Bhlp8-

�eHHe logll x.

1. x * 0

3. x* 1

2.x>0

4. x>OHx*1

3. YK838Th Bee 3H8':1eHHjI a, npH KOTOphlX HMeeT CMhlCJI Bhlp8-

�eHHe loga 0,23.

1. a * 0

3. a > 0, a * 1

2.a*1

4. a >.0

4. H8HTH log5 125.

1. 3 2. 5 3. 25 4. 120

5. npe�cT8BHTh ':IHCJIO 4 B BH�e JIOr8pH4>M8 no OCHOB8HHIO 3.

1. log3 4 2. log3 81 3. 10g4 3 4. log3 12

6. BhI':IHCJIHTh (� )
log

i 3.
1 1

1.
3

2.
9

3.
1

9
4. 3

7. BhI':IHCJIHTh 53 Ion 2.

1. 6 2� 125 3. 8 4. 59 049

8. BhI':IHCJIHTh 310ga4+2.

1. 13 2. 36 3. 6 4. 729
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9. BhI':IHCJIHTh IOgl2 8 + logl2 18.

1. 12 2. 4 3. 2 4. 144

10. H8UTH log4 :6 ' ecJIH log4 a = 5.

5
1. -2 2.

16
3. 3 4. 2,5

11. H8UTH log2 c
5

, ecJIH log2 c = k.

k
1.

"5
2. 5k 3. 5 + k 4. k 5

12. BhIP83HTh log20,001 ':Iepe3 �ecjlTH':IHhIU JIOr8pH4>M.

1 3 3
1. -

'3 lg 2 2. -3 19 2 3. -

Ig2
4. -

In 2

13. BhIp83HTh log3 e ':Iepe3 H8TYP8JIhHhIU JIOr8pH4>M.

1 1
1.

Ig3
2. 19 3 3.

In 3
4. In 3

14. YCT8HOBHTh, H8 K8KOM pHCYHKe H306p8�eH 3CKH3 rp84>H-

K8 4>YHK�HH y
=

log! x.

3

1.

-1

8�

-1 0 1

x

x

2
,-

_Ii

x

-1

4i�

x

-1
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15. Cp8BHHTh logo.3 17,1 H logo.3 17.

1. logo.3 1 7,1 > logo.3 17

2. logo.3 17,1 < logo.3 17

3. logo.3 17,1 = logo.3 17

16. H8UTH H8HMeHhmee 3H8':1eHHe 4>YHK�HH y
= log2 X H8 OT-

pe3Ke [XI; x 2 ], r�e 0 < XI < X 2 .

1. log2 X 2 2. log2 (x 2
- XI) 3. 2"'. 4� log2 Xl

17. CP8BHHTh C HYJIeM ':IHCJIO log 1 0,5.
7i.

1. log I 0,5 = 0

7i.

2. log I 0,5 < 0

7i.

3. log I 0,5 > 0

7i.

18. PemHTh yp8BHeHHe log! X = 3.

2

1. X = 3 2. x=8
1

3.
x=8

4. HeT KopHeu

19. PeWHTh YP8BHeHHe log2 (4x + 5) = log2 (3x + 4).

OTBeT:

20. PemHTh Hep8BeHCTBO log3 X < log3 5.

OTBeT:
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TeMa 5. JIOl'apH4JMH1IeCKaJl 4JYHKI.\HJI
(20 MHH)

BapuaHm 4

1. YK838Th yp8BHeHHe, KopHeM KOToporo flBJIfleTCfl JIOr8pH4>M
':IHCJI8 4 no OCHOB8HHIO 7.

1. 4% = 7 2. 7% = 4 3. x
4

=7 4. 7 4
= X

2. YK838Th Bce 3H8':1eHHfl x, npH KOTOphlX HMeeT CMhlCJI BhIp8-

�eHHe log J2 x.

1. x * 0

3. x>OHx*1

2.x*1

4.x>0

3. YK838Th Bce 3H8':1eHHfl a, npH KOTOphlX HMeeT CMhlCJI Bhlp8-

�eHHe loga 7t.

1. a > 0, a * 1 2. a*O

3. a*1 4. a>O

4. H8UTH log! �.
1

3

2.
1 2

4. 21.
9" '3

3.
9"

5. npe�cT8BHTh ':IHCJIO 5 B BH�e JIOr8pH4>M8 no OCHOB8HHIO 2.

1. log2 5 2. log5 2 3. log2 10 4. log2 32

6. BhI':IHCJIHTh 0, 510£O.� 5.

1. 5 2. 0,5 3. 0,1 4. -0,1

(
3

)
-210£3 2

7. BhI':IHCJIHTh"4
"4

.

1. -4
1

2.
"4

16
3.

9

256
4.

81

8. BhI':IHCJIHTh 910119 2 +

I.

1. 18 2. 10 3. 11 4. 729
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9. BbI':IHCJIHTb 19 20 + 19 5.

1. 2,5 2. 10 3. 100 4. 2

10. H8UTH log7 :9 ' r�e log7 b = 11.

It
1. -2 2. 9 3.

49
4. 5,5

11. H8UTH logs d
2

, ecJIH logs d = n.

1. 2n 2. � 3. 2 + n

12. BhlP83HTh log4 0,01 ':Iepe3 �ecjlTH':IHhlU JIOr8pH4>M.
2 1 2

1. -

Ig4
2. -

2"lg 4 3. -2 19 4 4. -

In 4

4. n
2

13. BhIp83HTh log2 e ':Iepe3 H8TYP8JIhHhlH JIOr8pH4>M.
1 1

1.
Ig2

2.
In 2

3. 19 2 4. In 2

14. YCT8HOBHTh, H8 K8KOM pHCYHKe H306p�eH 3CKH3 rp84>H-

K8 4>YHKD;HH y
=

log! x.

2

-1 o 1

a;
y

x

a� y

1

-1 0

-1

:«

x

-1 0 x
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15. Cp8BHHTh logo,:; 2,3 H logo.s 2.4.

1. logo,s 2,3> logo,s 2,4

2. logo.s 2,3 = logo,s 2,4

3. logo.s 2,3 < logo,s 2,4

16. H8UTH H8HMeHhmee 3H8':1eHHe 4>YHKD;HH y
= log I X H8 OT-

pe3Ke [XI; x 2 ], r�e 0 < Xl < X 2 .
5

1. log! X I

s

3. log! X 2

:;

2.log!(x 2 -X I )
s

4. (�fl

1 I � >O. og"
9

2
17. CP8BHHTh C HYJIeM ':IHCJIO log" "9.

2
2. log" "9

< 0 3� log" � = 0

18. PeWHTh YP8BHeHHe log! X = -2.

3

1. X = 9

3. x=-9

2. X = -2

4. HeT KopHeu

OTBeT:

19. PemHTh yp8BHeHHe log4 (5x + 7) = log4 (2x + 1).

OTBeT:

20. PeWHTh Hep8BeHCTBO log2 X < log2 3.
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TeMa 6. TpHI'OHOMeTpJl1leCKHe Bldpa2ReHHJI

(30 MHH)

BapuaHm 1

1. 127t eM

3. 12 eM

1. I.J;eHTp8JIhHhlU yrOJI B 1 p�HaH onHpaeTCfl Ha �yry �JIHHOU
12 eM. HaUTH P�HYC OKPY�HOCTH.

2.
12

eM
1t

4. 24 CM

2 H
u 21t

. aHTH rp�YCHYIO Mepy yrJIa B

3 p�HaH.

1. 60
0

3. ( 6,:8 r
2. 240

0

4. 120
0

3. HauTH p�H8HHYIO Mepy yrJIa B 240
0

.

31t 21t
1.

""4
2.

3

41t
3.

3

31t
4.

2

4. YKa3aTh, Ha KaKOM pHCYHKe OTMe':leHa TO':lKa M, nOJIyqeH-

Hafl nOBopOTOM TO':lKH (1; 0) e�HHH1IHOH OKPY�HOCTH Ha

31t
yrOJI, paBHhlH -""4'

t�

$

E$

iii

$
�;h
w
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5. YKa3aTh Koop�HHaThI TO':lKH M, nOJIyqeHHou nOBopoTOM

TO':lKH (1; 0) Ha yrOJI 450
0

BOKpyr Ha':laJIa Koop�HHaT.

1. (0; 1)

3. (0; -1)

2. (-1; 0)

4. (1; 1)

6. HaUTH cHHYc yrJIa a, H306pa�eH-
Horo Ha pHCYHKe.

1. 0,6

3. -1

2. 1

4. -0,8

1. -0,6

7. HaUTH TaHreHC yrJIa a, H306pa-
�eHHoro Ha pHCYHKe.

3.
3

4

2. 0,8

4.
4

3

y

1 x

8. HaUTH ':IHcJIOBOe 3Ha':leHHe BhIpa�eHHjI sin 7t + tg � .

1. 2

3
J2

.

2

2. 1

4.J3

1
1. 1

2

H
u .1t 1t

9. aHTH ':IHcJIOBOe 3Ha':leHHe BhIpa�eHHjI sin
"4

+ cos
6

.

4.
51t

12

J2 + 1
2.

2
3

J2+J3
.

2

10 0
. 31t

2. npe�eJIHTh 3HaKH sin a H cos a, ecJIH
2""

< a < 7t.

1. sin a > 0, cos a > 0 2. sin a > 0, cosa < 0

3. sin a < 0, cos a < 0

68

4. sin a < 0, cosa > 0



8
1.

13

11 H
u . 5 1t

. aHTH 3Ha':leHHe cos a, ecJIH sm a =

13
H

'2
< a < 7t.

12
4.

13
2.

12

13
3.

8

13

4
1.

-'3

12. HauTH 3Ha':leHHe ctga, ecJIH tga = -�.
3

4.
5

4
2.

'3

3
3.

-5

13. BhI':IHcJIHTh Sin( -

� )cOs( - �).
J6

1.
4

3
J6

.

4

.J2
2.

4

4
.J2

.

4

14. HaUTH cos( i-a ), ecJIH cos a = n, sin a = m.

J3 1
1.

T
n -

2
m

1 J3
2.

2
n

-

Tm

J3 1
3.

Tn+2"m

1 J3
4.

2n+Tm

15 H
u .

2
. 3 4

. aHTH sin a, eCJIH Slna =

5'
cosa = -

5'

1.
24

25
2.

12

25

7
3.

25

24
4.

25

7
1.

25

16 H
u

2
3. 4

. aHTH cos a, ecJIH cosa = -

5'
Slna = -

5'

4. 1
24

2.
25

7
3. -

25
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17. Bhlpa3HTh COB 590
0

':Iepe3 KOcHHYc HaHMeHhmero nOJIO�H-

TeJIhHOrO yr JIa.

OTBeT:

18. YnpocTHTh Bhlpa�eHHe

Sin( i-a )cOB(-a) + sin(7t -

a) cos (
3

2

1t
+ a ).

O'I'BeT:

19. YnpocTHTh Bhlp�eHHe

1- cos20:
t

sin 20:

. C g a.

OTBeT:
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TeMa 6. TpHl'oHOMeTpHQeCKHe BldpaaceHHJI

(30 MHH)

BapuaHm 2

1. U;eHTp8JIhHhIH yrOJI B 1 p�HaH onHpaeTCfl Ha �yry �JIHHOH
15 CM. HaHTH P�HYC OKPY�HOCTH.

1. 15 CM 2.
15

CM

1t

3. 157t CM 4. 30 CM

2 H
u 31t

. aHTH rpa�ycHYIO Mepy yrJIa B

""4 p�HaH.

1. 675
0

2. 135
0

3. 270
0

4. ( 9,:2 r
3. HaHTH p�HaHHYIO Mepy yrJIa B 320

0
.

91t 81t
1.

16
2.

9"

91t
3.

8

161t
4.

9

4. YKa3aTh, Ha KaKOM pHCYHKe OTMe':leHa TO':lKa M, nOJIyqeH-

Hafl nOBopoTOM TO':lKH (1; 0) e�HHH':IHOH OKPY�HOCTH H8

u 51t
yrOJI, paBHhIH 4'

1.

$
aO/h
�

20$
4.

$.
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5. YKa3aTh Koop�HHaThI TO':lKH M, nOJIyqeHHoH nOBopoTOM
TO':lKH (1; 0) Ha yrOJI 540

0

BOKpyr Ha':l8JIa Koop�HHaT.

1. (0; -1)

3. (0; 1)

2. (-1; 0)

4. (1; 1)

6. HaHTH KOCHHYC yrJIa a, H306pa-
�eHHoro Ha pHCYHKe.

1. 0,6

3. -1

2. 1

4. -0,8

y

x

7. HaHTH KOTaHreHC yrJIa a, H306pa-
�eHHoro Ha pHCYHKe.

1. -0,6 2. 0,8

3.
3

4.
4

1
4 3

x

1. 1 + � 2
J3

.

2

H
u 1t.1t

8. aHTH ':IHCJIOBOe 3Ha':leHHe BhIpa�eHHjI cos'2
+ sin

4'

1
4. 1

2
3

../2
.

2

9H
U 1t.1t

. aHTH ':IHCJIOBOe 3Ha':leHHe BhIpa�eHHjI cos
4

+ sm
6'

1
../2+J3

.

2
2

../2+1
.

2

8 I !
.

2

51t
4.

12

1. sin a > 0, cos a > 0

1 0
. 1t

O. npe�eJIHTh 3HaKH sm a H cos a, ecJIH
'2

< a < 7t.

2. sin a > 0, cos a < 0

3. sin a < 0, cos a < 0

72

4. sin a < 0, cos a > 0



2
1.

3

11 H
u . 1 3n

. aHTH 3Ha':leHHe COS a, eCJIH sin a = -

3'
7t < a <

2""'

3.2
2../2

.

3

2../2

3

2

3
4.

12. HaHTH 3Ha':leHHe ctg a, eCJIH tg a = �.
1. � 2. - � 3� -3 4. 3

13. BhI':IHCJIHTh COS( -

i )t g ( - �).
1 _

J3
.

2
2

- J3
.

2

1

2
-.L !

2
3.

14. H
u .

(
n

)
.

aHTH sin
6

+a , eCJIH cos a = n, sin a = m.

1. !n+ J3
m 2.

1 J3

2 2 2"m-T
n

3.
1 J3

4. !m +
J3

n

2"n-T
m

2 2

15 H
u .

2
. 5 12

. aHTH sin a, eCJIH sin a =

13
' cosa = -

13
.

60
1.

169

17
3.

169

120
2.

169

120
4.

169

16 H
u

2
12. 5

. aHTH COS a, eCJIH cosa =

13
' sin a = -

13
'

120
1. -

169

119
3.

169

17
2.

169

4. 1

17. 3aMeHHTh sin 730
0

CHHYCOM HaHMeHhwero nOJIO�HTeJIh-

Horo yrJIa.

OTBeT:
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18. YnpoCTHTh BhIpa�eHHe

COS(i-a )Sin(-a)+coS(7t-a)Sin(
3

2

1t

-a).
OTaeT:

19. YnpocTHTh BhIpa�eHHe

1 + cos20:
t

sin20:
.

ga.

OTBeT:

74



TeMa 6. TpHI'OHOMeTpH"IeCKHe Bldpa3teHHJI
.

(30 MHH)

BapuaHm 3

1. QeHTp8JIhHhIH yrOJI B 1 p�HaH onHp8eTcfl Ha �yry �JIHHOH
17 CM. HaHTH �HYC OKPY�HOCTH.

1. 177t CM 2. !.:!.. CM
1t

3. 34 CM 4. 17 CM

1. 75
0

51t
2. HauTH rp�YCHYIO Mepy yrJIa B

""'6 p�H8H.

3. 150
0

2. 300
0

4. ( 1�
7

r
3. HaHTH p�HaHHYIO Mepy yrJIa B 210

0

.

71t 61t
1.

"""6
2.

""7

71t
3.

3

31t
4.

7

4. YKa3aTh, Ha KaKOM pHCYHKe OTMe':leHa T01:JKa M, nOJIyqeH-

Hafl nOBopOTOM T01:JKH (1; 0) e�HHH':IHOH OKPY�HOCTH Ha

u 71t
yrOJI, p8BHhIH -""4'

:to

$
9�

$x
�$
�$

75



5. YKa3aTh Koop�HHaThI TO':lKH M, nOJIyqeHHoH nOBOpoTOM
TO':lKH (1; 0) Ha yroJI 630

0

BOKpyr Ha':l8JIa Koop�HHaT.

1. (0; -1)

3. (0; 1)

2. (-1; 0)

4. (1; 1)

6. HaHTH CHHYC yrJIa a, H306pa- y

�eHHoro Ha pHCYHKe.

1.
1

2. 1
2

J3
1 x

3.
2

4. -1

7. JlaHTH TaHreHC yrJIa a, H306pa-
�eHHoro Ha pHCYHKe.

1.
1

2. - J3
2

3.
J3

4.
1

2

-

J3

8. HaHTH ':IHCJIOBOe 3Ha':leHHe BhIpa�eHHjI tg i + sin 27t.

1. J3 2. J3 + 1 3. � 4. 0

H
u 1t.1t

9. aHTH ':IHCJIOBOe 3Ha':leHHe BhIpa�eHHjI cos
'3

+ sIn
4

.

1
2

J3+.J2 71t 1+.J2
1. 1

2"
.

2
3.

12
4.

2

10 0
. 31t

. npe�eJIHTh 3HaKH sin a H cos a, eCJIH 7t < a <
2""'

1. sin ex > 0, cos a > 0

2. sin a > 0, cos a < 0

3. sin a < 0, cos ex < 0

4. sin a < 0, cos a > 0

76



11 H
u .. 4

0
1t

. aHTH 3Ha1:JeHHe cos a, eCJIH sin a =

"5'
< a <

'2'

3 1 3 1
1.

5"
2.

5"
3.

5
4.

5

4
1.

-3

12. HaHTH 3Ha':leHHe ctg a, eCJIH tg a = - � .

5
4.

3"

5
2.

-3

4
3.

3

13. BhI':IHCJIHTh sin ( -

i ) cos ( -

� ).
3

1.
-4

2 _

J3
.

2
3

J3
.

2

3
4.

"4

14. HaHTH COs( � + a ), eCJIH cos a = n, sin a = m.

../2 ../2
1.

Tm+Tn

../2 ../2
2.

Tn-Tm

J3 ../2
3.

Tn+Tm

../2 ../2
4.

Tm-Tn

15 H
u .

2
. 1 2../2

. aHTH sin a, eCJIH sin a = -

3'
cos a =

---a-'

1.

3.

2../2

9

4../2

9

1 + 2../2
2.

9

4
4../2

.

9

H
u

2
2../2. 1

aHTH COS a, eCJIH COS a =

---a-'
sin a =

3'

1- 2
4../2

1.
9

.

9

1 + 2../2
3.

9
4.1

16.
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17. 38MeHHTh cos415° KOCHHYCOM HBHMeHhwero nOJIO�H-

TeJIhHoro yrJIa.

OTBeT:

18. YnpocTHTh BhIpa�eHHe

tg(i-a )t g (-a)+ct g (7t-a)ct g (
3

2

1t

-a).
OTBeT:

19. YnpocTHTh Bhlpa�eHHe

sin 20:
. t a

1 - cos 20:
g .

OTBeT:

78



TeMa 6. TpHl'oHOMeTpHQeCKHe Bldpa3teHHJI

(30 MHH)

BapuaHm 4

1. QeHTp8JIhHhIH yrOJI B 1 p�HaH onHpaeTcfl Ha �yry �JIHHOH

0,3 CM. HaHTH P�HYC OKPY�HOCTH.

1. 0,37t CM

3
0,3

. -CM

n

2. 0,3 CM

4. 0,6 CM

1. 144°

2 H
u 4n

. aHTH rp�YCHYIO Mepy yrJIa B

""5 p�HaH.

3. 288°

2. 72°

4. ( 12�56 r
3. HaHTH pa�HaHHYIO Mepy yrJIa B 330°.

6n
1.

U

Un
3.

""6

Un
2.

3

3n
4.

U

4. YKa3aTh, Ha KaKOM pHCYHKe OTMe':leHa TO':lKa M, nOJIyqeH-

Hafl nOBopoTOM TO':lKH (1; 0) e�HHH':IHOU OKPY�HOCTH Ha

u 3n
yrOJI, paBHhlH ""4'

'0$
80$

8o

!h
�

'0$
79



1. (0; -1)

5. YKa3aTh Koop�HHaThI TO':lKH M, nOJIyqeHHoH nOBopoToM
TO':lKH (1; 0) Ha yrOJI B 720

0

BOKpyr Ha':laJIa Koop�HHaT.

4. (1; 0)2. (-1; 0) 3. (0; 1)

6. HaHTH KOCHHYC yrJIa a, H306pa-
�eHHoro Ha pHCYHKe.

1
1.

2

3. -1

2. 1

J3
4.

2

y

7. HaHTH KOT8HreHC yrJIa a, H306pa-
�eHHoro Ha pHCYHKe.

1.
1

2.
1

-

J3 2

J3
1 x

3.
2

4. -.J3

1. 0

1t 31t
8. HauTH ':IHCJIOBOe 3Ha':leHHe BhIpa�eHHjI ctg 4

+ cos
2""'

4. 22. 1 3. .J3

1. .J3

H
u .1t 1t

9. aHTH ':IHCJIOBOe 3Ha':leHHe BhIpa�eHHjI sm'3
+ cos

6.

J3+1 .J2+1
3.

2
4.

2
2

J3+.J2
.

2

10. Onpe�eJIHTh 3HaKH sin a H cos a, eCJIH 0 < a < i.
1. sin a > 0, cos a > 0

3. sin a < 0, cos ex < 0

2. sin a > 0, cos a < 0

4. sin ex < 0, cos a > 0

1
1.

13

11 H
u . 12 31t

2. aHTH 3Ha':leHHe cos a, eCJIH Slna = -

13
'

2""
< a < 7t.

1

13
2.

5

13

5
3.

13

80

4.



12. HaHTH 3Ha':leHHe ctg a, eCJIH tg a = �.
1

2J6
.

5
2 _

2J6
.

5

5
3.

"7
4.

5

7

13. BhI':IHCJIHTh tg ( -

� ) sin ( -

i ).
1

3
2

1
3

../3

'2 '2 .2
.�

3

2

14. H
u .

(
n

)
.

aHTH sin
'3

- a ,eCJIH cos a = n, sin a = m.

../3 1
1.

T
m

-

2n

../3 1
2.

Tn+2m

../3 1
3.

Tn-2m

../3 1
4.

Tm+2n

15 H
u .

2
. 1 ../3

. aHTH sin a, eCJIH sin a = -

2'
cosa =

T'

1
../3

2.
../3

.

2 4

3
1+../3

4.
../3

.

4 2

16 H
u

2
../3. 1

. aHTH cos a, eCJIH cosa = -

T'
sin a =

2'

../3
2.

2
1. 1

1-../3

3.�
1

4.
2

17. 3aMeHHTh sin 380
0

CHHYCOM HaHMeHhwero nOJIO�HTeJIh-

Horo yrJIa.

OTBeT:
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18. YnpocTHTh Bhlp�eBHe

cos(7t - a) tg(-a) + sin (
3

2

1t
+ a )ct g (i + a ).

OTBeT:

19. YnpocTHTh Bhlp�eBHe

sin 20:

1 + cos20:

. ctga.

OTBeT:
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TeMa 7. TpHl'oHOMeTpHQeCKHe ypaBHeHHJI

(20 MHH)

BapuaHm 1

1. HaHTH arccos ( - � ).
1 _

31t
.

4
2

31t
.

4

1t

8.
-"4

1t

4.
4

2. PewHTh ypaBHeHHe cosx = 0,3.

1. x = (-1)" arccos 0,3 + 7tk, k E Z

2. x = ::!:arccos 0,3 + 7tk, k E Z

3� x = ::!:arccos 0,3 + 27tk, k E Z

4. HeT KopHeH

3
3. PeWHTh ypaBHeHHe cos x = -

2'

1. x = ::!:arccos ( - � ) + 27tk, k E Z

2. x=arccos(-�)+7tk,kEZ
3. x = (_1)" arccos ( - �) + 7tk, k E Z

4. HeT KopHeH

4. PeWHTh ypaBHeBHe cos x = -1.

1t
1. x =

'2
+ 7tk, k E Z

3. x = 7t + 27tk, k E Z

1t
2. x = -

'2
+ 27tk, k E Z

4. HeT KopHeH

5. HaUTH arcsin ( - � ).
1.

1t

3

1t

2.
'3

3
51t

.

6
4�

51t

6

83



6 P
. 5

. eWHTh ypaBHeHHe sin x =

6.

1. x = ::!:arcsin � + 27tk, k E Z

2. x = (-1)" arcsin � + 27tk, k E Z

3. x = (-1)" arcsin � + 7tk, k E Z

4. HeT KopHeH

7. PewHTh ypaBHeHHe sin � = O.

nk
1. x =

2'
k E Z 2. x = 27tk, k E Z

3. x = 7t + 27tk, k E Z 4. HeT KopHeH

8. HaHTH arctg (-1).

n

1. -

'2
2. -7t 3

3n
.

4
4.

n

4

9. YKa3aTh Bhlpa�eHHe, KOTopoe He HMeeT CMhlcJIa.

1
In

2 3.
.n

4. arccos.., 3 . arccos 1 arcsm
"4

. arctg 25

10. PewHTh ypaBHeHHe tg ( x + � ) = 5.

OTBeT:

11. HauTH KOpeHh ypaBHeHHjI tg x =.J3, npHH�JIe�aJ:ItHH

npOMe�YTKY [-7t; 0].

OTBeT:

12. PewHTh ypaBHeHHe sin
2

x + 2 sin x - 3 = O.

OTBeT:

13. PeWHTh ypaBHeHHe 5 sin x
- 4 cos x = O.

OTBeT:
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TeMa 7. TpHl'oHOMeTpHQeCKHe ypaBHeHHJI

(20 MHH)

BapuaHm 2

1. HauTH arccos ( - � ).
1

51t
.

6
2 _

51t
.

6
3.

1t

6

1t
4.

6

2. PewHTh ypaBHeHHe cos x = 0,1.

1. x = (-1)" arccos 0,1 + 7tk, k E Z

2. x = ::!:arccosO,1 + 7tk, k E Z

3. HeT KopHeH

4. x = ::!:arccos 0,1 + 27tk, k E Z

5
3. PewHTh ypaBHeHHe cos x =

"4'

5
1. x =

::!:arccos"4
+ 27tk, k E Z

2. HeT KopHeH

5
3. x =

::!:arccos"4 +7tk, k E Z

5
4. x = (-1)" arccos

"4
+ 7tk, k E Z

4. PeWHTh ypaBHeHHe cos x = 1.

1. x = 27tn, n E Z

2. x = 7t + 27tn, n E Z

1t
3. x =

'2
+ 27tn, n E Z

4. HeT KopHeH

5. HaHTH arcsin ( - � ).
1t

1.
"4

2
31t

.

4
3.

1t

4
4.

31t

4

85



6 P
. 3

. emHTh ypaBHeHHe sm x =

"4.

1. x = ::!: arcsin � + 7tk, k E Z

2. x = (-1)" arcsin � + 7tk, k E Z

3. x = (-1)" arcsin� + 27tk, k E Z

4. HeT KopHeH

7. PeWHTh ypaBHeHHe sin 2x = 1.

1. x = � + 7tn, n E Z 2. x = 7t + 47tn, n E Z

1t

3.
x='2+7tn,

nEZ

8. HaHTH arctg(-,J3).

.... HeT KopBeH

1t

1.
-6

2 _

51t
.

6
8�

1t

3
4

21t

"""3

9. YKa3aTh Bhlpa�eBHe, KOTOpoe He HMeeT CMhlCJIa.

1. arcsin (-1) 2. arccos i 8. arcsin J2 ,4. arctg 30

10. PewHTh ypaBBeHHe ctg ( x -

� ) = 3.

OTBeT:

11. HaHTH KOpeHh ypaBHeHHjI tg x = I, npHH�JIe�8..JItHH npo-

Me�YTKY [-7t; 0].

OTBeT:

12. PewHTh ypaBHeHHe 2 sin
2

x + 5 sin x - 3 = O.

OTBeT:

13. PewHTh ypaBHeHHe 3 sin x - 2 cos x = O.

OTBeT:

86



TeMa 7. TpHl'oHOMeTpHQeCKHe ypaBHeHHJI

(20 MHH)

BapuaHm 3

1. HauTH arccos ( -

� ).
1 _

21t 1t

3.
1t

4.
21t

.

3
2.

'3 3 3

2. PewHTh ypaBHeHHe cos x = 0,7.

1. x = (-1)" arccos 0,7 + 7tk, k E Z

2. x = ::!:arccos 0,7 + 27tk, k E Z

3. x = :!:arccos 0,7 + 7tk, k E Z

4. HeT KopHeH

3.
4

PewHTh ypaBHeHHe cos x = -

'3.

1. HeT KopHeH

2. x = ::!:arccos ( - � ) + 27tk, k E Z

3. x = arccos ( - � ) + 7tk, k E Z

4. x = (-1)" arccos ( - � ) + 7tk, k E Z

4. PewHTh ypaBHeHHe cos x = O.

1t
1. x =

'2
+ 27tn, n E Z

3. x = 7t + 27tn, n E Z

2. x = � + 7tn, n E Z
2

4. HeT KopHeH

5. HauTH arcsin ( - � ).
1t

1.
6"

2.
1t

6
3

51t
.

6
4.

51t

6
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6 P
. 1

. eWHTh ypaBBeBHe sin x =

'3'

1. x = ::!:arcsin � + 27tk, k E Z

2. x == (_1)" arcsin � + 27tk, k E Z

3. HeT KopHeH

4. x = (-1)" arcsin � + 7tk, k E Z

7. PeWHTh ypaBHeHHe sin � = -1.

1. x = -

� + 2:n , n E Z 2. x = -

3

2

1t
+ 27tn, n E Z

31t
3. x = -

2""
+ 67tn, n E Z

8. HaHTH artg ( - � ).
1t 21t

1. -

6"
2. -

3

4. HeT KopHeH

3
51t

.

6
4�

1t

3

9. YKa3aTh Bhlpa�eBHe, KOTopoe He HMeeT CMhlCJIa.

1. arccos(-I) 2. arccos J5 3. arcsin � 4. arctg 12

10. PewHTh ypaBHeHHe tg ( x
-

� ) = 2.

OTBeT:

.J3
11. HaHTH KopeHh ypaBHeHHjI tg x =

3' npHH�JIe�aJ:ItHH

npOMe�YTKY [-7t; 0].

OTBeT:

12. PewHTh ypaBHeHHe cos
2

x + 4 cos x + 3 = O.

OTBeT:

13. PewHTh ypaBHeHHe 4 sin x + 3 cos x = O.

OTBeT:

88



TeMa 7. TpHI'OHOMeTpHQeCKHe ypaBHeHHJI

(20 MHH)

BapuaHm 4

1. HaHTH arccos (-1).

1. -7t 2. 27t 3. 7t 4. -27t

2. PewHTh ypaBHeHHe cos x = 0,12.

1. x = ::!:arccos 0,12 + 27tk, k E Z

2. x = (-1)" arccos 0,12 + 7tk, k E Z

3. x = ::!:arccos 0,12 + 7tk, k E Z

4. HeT KopHeH

3.
8

PewHTh ypaBHeHHe cos x =

"7.

1.
8

x =

::!:arccos"7
+ 27tk, k E Z

2.
8

x = arccos
"7

+ 7tk, k E Z

3. HeT KopHeH

4.
8

x = (-1)" arccos
"7

+ 7tk, k E Z

4. PeWHTh ypaBHeHHe cos 2x = 1.

1. x = 47tn, n E Z
1t

2. x =

'2
+ 27tn, n E Z

4. x = 7tn, n E Z3. HeT KopHeH

5. HaHTH arcsin (-1).

1.
31t

2

1t
2.

'2
3

31t
.

2
4.

1t

2

89



6 P
. 2

. emHTh ypaBHeHHe sin x =

"7.

1. x = (-1)" arcsin � + 7tk, k E Z

2. x = ::!:arcsin � + 27tk, k E Z

3. x = -(1)" arcsin � + 27tk, k E Z

4. HeT KopHeH

7. PeWHTh ypaBHeHHe sin 3x = O.

2
"

.

nn
Zx

=""3'
n E

4. HeT KopHeH

1. x = 37tn, n E Z

3. x = 7t + 37tn, n E Z

8. HaHTH arctg 1.

1.
n

4

n

2.
"4

3.
3n

4

3n
4.

4

9. YKa3aTh Bhlpa�eHHe, KOTOpoe He HMeeT CMhlCJIa.

1. arcsin 1
n

2. arccos
"7

3. arctg 100
. n

4. arcsm
'2

10. PewHTh ypaBBeHHe ctg ( x + i ) = 7.

OTBeT:

11. HaHTH KopeHh ypaBHeHHjI tg x = -I, npHH8.AJIe�aJ:ItHH
npOMe�YTKY [0; 7t].

OTBeT:

12. PewHTh ypaBHeHHe 2 cos
2

x - 3 cos x - 2 = O.

OTBeT:

13. PewHTh ypaBHeHHe 6 sin x - 5 cos x = O.

OTBeT:
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OTBeThI

TeM8 1

rpynna A

,

II

HOMep
HOMep 3a,z:r;aHHH

BapHaHTa 1 2 3 4

1 3 3 1 4

2 2 1 4 3

3 2 3 2 2

4 1 3 2 2
II

rpynna B

BapuaHm 1.

BapuaHm 2.

BapuaHm 3.

BapuaHm 4.

5. 4.

5. 2.

5. 9.

5. 1.

6. (3; 2), (-3; 0), (1; 4), (-1; -2).

6. (2; -3), (2; 3), (-2; -3), (-2; 3).

6. (2; 1), (-2; -1), (2; -1), (-2; 1).

6. (1; 6), (7; 0), (-1; -8), (-7; -2).

TeM8 2

rpynna A

HOMep HOMep 3a,z:r;aHHH
,

BapHaHTa 1 2 ,

> 1 4 3

2 2 2

3 3 2

4 1 1

91



BapuaHm 1.

BapuaHm 2.

BapuaHm 3.

BapuaHm 4.

rpynna B

3. X I . 2
= :!:2. 4. 2X3 - X2 + 3x - 2.

3. xl, 2
= ::!:1. 4. 4X3 + 3x - 5.

3. XI = 1, x
2

= -2. 4. 4X3 -

3x; + X - 3.

3. XI
= -I, x

2
= 3. 4. 5X3 + 3X2 - 7.

TeM8 3

rpynna A

HOMep HOMep 3a,z:r;aHHH

BapHaHTa 1 2 3 4 5 6 7 8 9
Ii

1 1 2 3 1 2 1 4 2 3

2 2 3 4 2 3 2 2 3 2

3 3 2 3 1 1 1 3 4 3

4 3 4 1 4 2 4 4 3 2

HOMep HOMep 3a,z:r;aHHH

BapHaHTa 10 11 12 13 14 15 16 17 18

1 2 4 4 3 1 4 4 1 1

2 1 2 4 1 3 3 2 1 3

3 1 4 3 1 4 2 2 2 2

4 3 3 2 2 1 1 3 3 2

rpynna B

a
2

b
4

I I

BapuaHm 1. 19. 16. 20.
�.

21. X2 + y 2. 22. X = 3.

23. x= 1.

ab
2 1

BapuaHm 2. 19. 3. 20.
�.

21.
�.

22. X = 19.

23. X = 2. a
2 - b 2

c
4

I I

BapuaHm 3. 19. 5. 20.
"""""23'

21. %2 - y2. 22. X = 23.
a b

23. X = 3.

c
3

1

BapuaHm 4. 19. 256. 20.
a

2
b

. 21.
�.

22. X = 19.

23. X = 1.
a2 + b2
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TeM8 4

rpynna A

HOMep HOMep 38,l1;aHHH

BapHaHTa 1 2 3 4 5 6 7 8 9 10 11

1 4 3 4 1 1 3 3 1 4 2 4

2 1 4 2 3 2 1 4 2 1 3 3

3 2 1 3 3 3 2 2 3 2 4 2

4 3 2 1 2 2 4 1 4 3 1 1

rpynna B

BapuaHm 1. 12. x = O. 13. x = 2. 14. x=1. 15. (2; -1).
16. (1; 1). 17. 1 < x < 2.

BapuaHm 2. 12. x = O. 13. x = 2. 14. x=1. 15. (3; -2).
16. (2; 2). 17. -2 < x < -1.

BapuaHm 3. 12. x = O. 13. x = 2. 14. x = 1. 15. (-2; -1).
16. (1; 1). 17. 1 < x < 2.

BapuaHm 4. 12. x = O. 13. x = 1. 14. x = 1. 15. (1; -3).
16. (-2; -2). 17. -2 < x <: -1.

TeM8 5

rpynna A

HOMep HOMep 38,l1;aHHH

BapHaHTa 1 2 3 4 5 6 7 8 9

1 3 4 2 2 1 3 2 3 1

2 4 1 4 3 3 2 1 3 2

3 1 2 3 1 2 4 3 2 3

4 2 4 1 4 4 1 2 1 4

HOMep HOMep 38,l1;aHHH

BapHaHTa 10 11 12 13 14 15 16 17 18

1 4 3 2 1 2 3 1 3 4

2 1 3 3 2 1 1 2 1 2

3 3 2 3 3 4 2 4 3 3

4 2 1 1 2 3 1 3 2 1
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rpynna B

BapuaHm 1. 19. HeT KopHeii. 20. 0 < x < 7.

1

BapuaHm 2. 19. x =

-2".20. 0 < x < 6.

BapuaHm 3. 19. x = -1. 20. 0 < x < 5.

BapuaHm 4. 19. HeT KopHeii. 20. 0 < x < 3.

TeM8 6

rpynna A

,

HOMep 38,l1;aHHH
HOMep

BapHaHTa 1 2 3 4
,

5 6 7 8

1
I

3 4 3 2 1 1 4 2

2 1 2 4 1 2 4 3 3

,
3 4 3 1 2 1 3 2 1

4
,

2 1 3 1 4 1 1 2

, '

HOMep 38,l1;aHHH
HOMep

BapHaHTa 9 10 11 12 13 14 15 16

1 3 4 2 3 2 4 1 3

2 2 2 4 4 3 1 2 3

3 4 3 1 2 1 2 3 1

4 1 1 3 3 2 3 4 4

rpynna B

BapuaHm 1. 17. -cos 50°. 18. 1. 19. 1.

BapuaHm 2. 17. sin 10°. 18. cos 2a. 19. 1.

BapuaHm 3. 17. cos 55°. 18. -2. 19. 1.

BapuaHm 4. 17. sin 20°. 18. 2 sin a. 19. 1.
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TeM8 7

rpynna A

HOMep HOMep 38,l1;aJIHH

BapHaHTa 1 2 3 4 5 6 7 8 9

1 2 3 4 3 1 3 2 4 1

2 ] 4 2 1 3 2 1 3 3

3 4 2 1 2 2 4 3 1 2

4 3 1 3 4 4 1 2 2 4

rpynna B

BapuaHm 1. 10.
1t

X = arctg 5 -

"7
+ 7tn, n E Z.

11.
21t

x=-""3.

12.
1t

x =

'2
+ 27tk, k E Z.

13.
4

x =

arctg5" + 7tk, k E Z.

BapuaHm 2. 10.
1t

X = arcctg 3 +
6"

+ 7tn, n E Z.

11.
31t

x =

-""4'

12.
1t

x = (_I)n 6"
+ 7tn, n E Z.

13.
2

x =

arctg'3
+ 7tn, n E Z.

BapuaHm 3. 10.
1t

X = arctg 2 +
'3

+ 7tn, n E Z.

11.
51t

x=-ff'
12. x = 7t + 27tn, n E Z.

13.
3

x = -arctg 4
+ 7tn, n E Z.

BapuaHm 4. 10.
1t

X = arcctg 7 -

"5
+ 7tn, n E Z.

11.
31t

x=""4.

12.
21t

x =

:!:""3
+ 27tn, n E Z.

13.
5

x = arctg 6
+ 7tn, n E Z.
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