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 ,    ,   -
 .          

   .
      ,   

,    .     
  : «  », « », « -

 3D»,         7-  .

    
 1.    (  8-    39).
 2.   ,     

 (     ). 
 3.      .

       -
      -

  «  ».    -
,     ,     

     . 

       8-  . 

   7-  
 7-        -

   .    .
1)      . 
2)   . 
3)     . 
4)     . 
5)     .
6) , , , , .
7)      ,  30°. 

  



6

        , 
  7-  ,   30    10 .  

   ,     . 
    :     

10  .    60 ,    «6» ,  
100 ,  — «10» .   ! 
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    7-  

   

1      30°.  
   .

1) 30°; 2) 130°;
3) 150°; 4) 170°.

2      100°. 
     . 

1) 80°; 2) 50°;
3) 40°; 4) 100°.

3    
 12 ,    — 8 . -

  .

1) 28 ; 2) 20 ;
3) 30 ; 4) 32 .

4     30°  50°. -
  . 

1) 90°; 2) 130°;
3) 80°; 4) 100°.

5     -
  40°.    . 

1) 55°; 2) 85°;
3) 70°; 4) 140°.

6  1  2 —    -
  a  b  c  c. , 

 1 + 2 = 130°.   1.

1) 65°; 2) 70°;
3) 50°; 4) 25°.

7      -
  100°  125°.   
   .

1) 225°; 2) 45°;
3) 145°; 4) 135°.

8        
    -

    OD,    
   D, D = 70°.   

     D. 

1) 60°; 2) 55°; 
3) 110°; 4) 125°.

9      -
  ,    = 30°, 
 = 36 ,   .  

  . 

1) 27 ; 2) 24 ;
3) 18 ; 4) 30 .

10      ,    . 
      

    24 .  
  .

1) 42 ; 2) 36 ; 
3) 48 ; 4) -

 .

   :    -
 ?     229*   -

 « , 7 »  ,    
   .
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 229* (7-  ).      BN 
 K    .     ,  

 = .
:  AB , BN  CK — , CH = AB.

:  ACB. 

   . 
        

     ,    -
 -    -  ,     

  .    . 
1)  ,   ,     

 1  2.    BKH  CNH ,  
3 = 4 (       90°).

2)       ,   -
: AB = CH  3 = 4.      -
  ANB  HNC.      3  4   

 AB  CH. ,  ANB = HNC     
 (    ). 

3)      , 
    .   : AN = HN  N = CN. 
4)   ,   :  ACB.    -

   BN  NC? ,   BNC.  
 (BN = CN)   (BN — ).  

 NCB =  NBC = 45° (      
).

:  ACB = 45°. 
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 § 1. 

     ,  
 —  .   -
    .       

     . 

  1, )    D ,  -
 1, ) —   D (     -

      D). , -
   1, ),   ,    

D  . 

A

B

С

D
E

A

B С
D

E

а) б) в)

A

B

С

D

. 1

 ,   ,  -
 ; ,    , — -
 ,      —   -

.      (   
 )     , -

  . 
,   1, )     — ,   

  — ,  A   —  . 
     180°.  

 ,   ,  ,  180°.

  



12  1. 

    ,  , -
  ,  .     

 (  ) ,   
 —  ,     -

 —   . 
  D ( . 2, )    D, D   — 

,    ,   D,      -
 — .    D —  -

 D.     D   
   D  ( . 2, ). 

а) б)

. 2

   D     -
.       180°,   

   180°  2,   360°. 
,   n ,  n , n   

 n- .  ,   -
    n- . 

: 1 2...  —  n- .
:  1 +  2 + ... +   = 180°(   2). 

.    1 -
 1 3, 1 4, …, 1   1 ( . 3).  n-  

    2  (    

1 2  1     2 ,    
   ).   -

    180°.    

1

2

3

4

– 1n n 

...

. 3

  



13 1. 

      n- , . . 
 1 +  2 + ... +   = 180°(   2).  .

.      .

    1   2. 

 1

   5- , 
    -
.

C

DE

 2

   12- -
     

 n- .

A1

A2

A3
A4 A5

A6

A7

A8

A9A10
A11

A12

  § 1
 

 

 1.    n-  -
 3600°.     -
 ( . 4). 

.    n-  -
 180°(n  2),  n —   .   

180°(   2) = 3600°,  n =2 3600
180

,    2 = 20, 

 = 22. 
: 22.

 2.    . 
.  DEF —   -

.      3  
( . 5).       3 -

.         
  3 ,   6  3 = 18 « -
» .     

  :   
,     .   

  2  ,   18  2 = 9.
: 9.. 5

1

2 3

4

n

. 4

  



14  1. 

.  ,      
n- .    n-    (   3)  
(              

).    n,    N
n n

d =
( )

.
3

2

 3.      , 
    .  : «   

  ,   -
   ,  360°». 

.     (  -
)   n-  ( . 6), 

    ,   -
   ,    -

 . :
180°  n  180°  (n  2) = 180°  n  180°  n + 360° = 
= 360°.

1.    :

) ; ) ; ) . 

2.   :

)  D  D ( . 7, );
)    D  ( . 7, );
)   1 + 2 + 3,    D F  

     ( . 7, ).

. 6

3.    D      -

.    Nd
n n= ( )3

2
    

      ,  .

4.   n-   900°.      6 . 
   n- . 

. 7

  



15 1. 

5.     ,   
       : 

) 60°; ) 108°; ) 120°. 

6.    NPK,  ,  
  N  P  K = 2  7  3  8.  , -

   . 

7. )      ,  
  20°   .    -

. 
)     ,    2   

   .   .

8. )    6 .     120 , 
      .   

   . 

)    78 ,    -
   1  3,    24 ,   -

 75 %  .  -
  .

9.  ,     -
      ( . 8). 

      
  ,  

. 

10. ,     -
  :

)      
;

)  . 

11.    ( . 9). -
,  4 = 1 + 2 + 3. 

12.     -
     .  

   . 

13*. D —  ,   =
= 80°, D = 70°.    -

    ,    . 

14*.   , ,   D  -
 ( . 10).    M,  

A

B

C

D

? M

. 8

. 9

. 10

  



16  1. 

   ,      
   . 

15*.    D    . 
,   = 1 ,  = 3 , D = 5 , D  = 10 .  

        ? 

16*. ,        -
 . 

 
  11    -

.     -
   ,  -

     
  74°,     —  

 80°.

. ,   -
 : 

)   ;
)   ;
)   . 

 : 
     

 1.    ,     -
 ,   ,    ,     ( ). 

    (    ),     -
  .  ,  ,   ,  

  ,     ,  -
         -

 .     ,    
 ,    .

 2.        ,   
  ,   .    

      ,   .   
  ,     . 

 3.   : «   ,    
».   : «      , 

  ».         -
.  ,       -

 «  . 8 .» (  . . ).   -
          —   

    .

Абрикосовая

Тенистая

В
и

н
ог

ра
дн

ая

В
и

ш
н

ева
я

. 11

  



17 1. 

 § 2.    

  12   D, 
    D, D  . 

     -
      +  = 180°, 

 +  = 180°.  : «  
    180°». 

    
  .   -

,    , 
      -

 .
  13  h1  ABCD 

   AD,  h2 —   -
 DC.     , 

 h1  BC, h2  AB. 

: ABCD —  ( . 14). 
: AB = CD, BC = AD;  A = C, B = D.

.   ABCD — -
,  AB  CD, BC  AD.   BD. 

   ABD  CDB,  -
  2-     (  -

 BD — , 1 = 2    
   AB  CD   BD, 

3 = 4      
 AD  BC   BD).   

1

1

2

2 —

B C

DА

1
3

4
2

. 12

. 13

. 14

  



18  1. 

  ,  AD = BC, AB = CD,  A = C.  B 
 D      : B = 1 + 3, 
D = 2 + 4.  . 

.
    a  b   -

 P = 2(a + b). 

       -
: «        
». 

: ABCD —  ( . 15). 
: AO = OC, BO = OD. 

.   ABCD — -
,  AB  CD, BC  AD.  

AOD  COB   2-    
 ( 1 = 2    

   AD  BC  -
 AC, 3 = 4     

  AD  BC   BD, AD = BC  -
  ).     

,  AO = OC, BO = OD.  . 

.      -
 . 

    1   2. 

M

N P

K

6

8

 1

  -
 MNPK.

 2

  A, B  C -
 ABCD.

A

B C

D

A

B C

D

O

1

23

4

. 15

  



19 1. 

  § 2
  

 

 1. ABCD — , BK  BM —  , KBM = 60°, 
AK = 3 , KD = 7 . :  ABK,  A,  AB,  -

 ABCD ( . 16). 
.   BM  AB,   ABM = 90°, 

 ABK = 90°  60° = 30°.   -
 ABK  A = 90°  30° = 60°.   -

 ABK  AK     30°, 
    .   

AB = 2AK = 6 .   AD = AK + KD = 10 ,  
PABCD = 2(AB + AD) = 2(6 + 10) = 32 ( ).

: 30°; 60°; 6 ; 32 .

.    A  KBM   ABK  90°,   A = KBM. 
  : «    , -

   ,     ». 

 2.   A  ABCD   
BC   K, AD = 12 , AB = 10 .    KC ( . 17). 

. 
1) 1 = 2 (AK — ); 
2) 2 = 3 (      AD  BC 

  AK);
3) 1 = 3,  ABK —  (   

 );
4) AB = BK = 10  (    -

 );
5) BC = AD = 12  (    ); 
6) KC = BC  BK = 12  10 = 2 ( ).

: 2 .

.      : «   
     ». 

A

B C

DK

M

3 7

. 16

A

B C

D

K

1
2

3

12

10

. 17

  



20  1. 

 3. ,        -
      ,  

  . 
.  ABCD — -

, KM —   ( . 18). -
,  OK = OM.   AOM  COK. 

  AO = OC (   -
   ), OAM = OCK 

(       
 AD  BC   AC),  AOM = COK 

(  ). ,  AOM = COK (  
2-    ).    -

,  OM = OK.  .

.
   K  M    -

 ,    ,   — 
-       

   ( . § 12*).

 
 ABCD    

,   B  D ( . 19). 
,    -

 :   . 

 

17.   20  . -
  ABCD.  

   BC?  -
  BH   

ABCD?   CM  -
 AD.     ABH  
DCM ,  AB  CD?

18.     21, )— ) ,  ABCD — -
. 

A

B C

D

O

K

M

. 18

. 19

. 20

A

B C

D

HA

B C

D

. 21

A

B C

D A

B C

D A

B C

DA

B C

D
a) б) в) г)

  



21 1. 

19.     ABCD, :

) B = 130°; ) C  B = 2  7;
)  A + C = 140°; ) BAC = 35°, DAC = 25°. 
)  A  20°   B;

20.   ABCD  48 .   , 
:

) CD = 10 ; 
)  AD  2    AB; 
) AB  AD = 3  5;
) AB + BC + CD = 32 ;
) BAC = DAC.

21.   ABCD    O ( . 22). 
: 

)   AOB,  AC = 20 , BD = 16 , CD = 10 ; 
)   ABCD,  AC = 14 , BD = 12 , 

PAOB = 21 , PABD = 33 .

22.   ABCD AN = 16 , BP = 7 , KD = 6 , AM = 
= 18  ( . 23).   .

23.   ABCD   CK,  A = 120°, BC =
= 11 ,  AK = 7  ( . 24).   . 

. 23 . 24

24. )   ABCD  36 ,  -
 ABC  28 ,  ACB = 30°. : 1)  AC; 2) -

 CK,    AD. 
)  BD  ABCD   

AB, PABCD = 30 ,  ADC = 120°.   . 

25. ) ,     -
 ABCD (AD  AB)   . 

) ,      -
 . 

26.   A  ABCD   BC  -
 BK = 6 , KC = 4 .   . 

27.   B  C  ABCD   
 K,    AD.   -

,  KD = 8 . 

. 22

  



22  1. 

28.  ABC — , AB = 
= BC = 12  ( . 25).   

 MBNK. 

29.  M —   BC -
 ABCD,  ABC = 104°, BAM = 

= 38°.    CDM. 

30.   ABCD   
 A, AH  AK — ,  

  BC  CD . -
,  HAK = B.

31*.   ABC  -
 AK, KE  AC, EH  BC ( . 26).  

     -
 HC. 

32*.         -
:

)        ;
)      ,     . 

33*.  -      
 . (  ,     .)

34*.   A   M  .     
        A,   

 M,    M . 

 § 3.  
   .

:  ABCD, 
 BC = AD, BC  AD. 

: ABCD —  ( . 27).
.   -

 ABCD  BD.  D  
CDB   1-    -

 (AD = BC  , 1 = 2   
     BC  

A C

B

M

K

N

A

B

E

H

2

4 6

3
K

С?

. 25

. 26

. 27

  



23 1. 

AD   BD,  BD — ).    
,  3 = 4.    3  4    — -

     AB  CD   BD,  AB  CD (  
  ).  ,   

ABCD   .  ABCD — -
 (   ).  . 

:  ABCD, 
 BC = AD, AB = CD.

: ABCD —  ( . 28).
.   BD. 

 ABD  CDB    -
 (AD = BC, AB = CD  ,  

BD — ).    -
,  1 = 2  3 = 4.    3  

4 —      BC  AD   BD,  
BC  AD (    ). ,   1 

 2 —      AB  CD   BD,  
AB  CD.    ABCD  -

 ,  ABCD —  (   -
).  . 

:   ABCD, 
 AO = OC, BO = OD.

: ABCD —  ( . 29).
.  AOD  COB 

  1-    -
 (  AOD = COB  , AO = OC, 

BO = OD  ).   -
 ,  1 = 2.   1  2 —

    AD  BC  -
 .     AD  BC. , 

 AOB  COD   1-    -
,  3 = 4, AB  CD.     ABCD 

  ,   —  (  
 ).  .

. 29

. 28

  



24  1. 

    1   2.

 1

,       -
  .

 2

  : «      -
 ,    ,   »?   
 « »,    ( ,   -
).

  § 3
  

 

 1.   ABCD.    BC  AD -
   BK  DM. ,  AKCM — . 

.    
     -

.  AD = BC  AD  BC ( . 30).  
 KC = BC  BK, AM = AD  DM    

BK = DM,  KC = AM.   -
 AKCM  KC  AM   -

,       
. 

 2.         
     . 

.  d1  d2 —  ,  —    
( . 31, ).

.     d1  d2  ( -
,        ).   O, 

. 30

  



25 1. 

   (   ).    O  

     OC OA
d= = 1

2
  OD OB

d= = 2

2
 

( . 31, ).   AB, BC, CD  AD.  
ABCD —  . 

.   ABCD   -
   (  ),    (  

 ).  AC  BD  d1  d2,   
AOB     (  ). 

 3. ,    (   ) 
   . 

.  AM, BN  CK — 
  ABC ( . 32).  

  ABC  -
,   -
.     -
 A1B1C1.   A1B1  AB, A1C1  AC,  

ABA1C — ,  BA1 = AC. 
 AC1BC —   

C1B = AC.  C1B = BA1. ,  B — 
  A1C1.   AC  A1C1  

BN  AC,  BN  A1C1 ( , -
     ,    
).  BN —     A1C1  -

 A1B1C1.  ,   AM  CK — -
    B1C1  A1B1 .   

,       -
    (7-  ., . 81,  2). ,  

AM, BN  CK (       ) 
   .    .

   ,    -
   .

a) б)

1

2

Дано: Построение:

. 31

. 32

  



26  1. 

35.   33  . -
 ( )  BC,   -

  AD. , -
  ABCD — -

.    
 ABCD  . 

36. ,    34, )— ) ABCD — . 

a) б) в) г)

a) б) в)

. 33

. 34

. 35

. 36 . 37 . 38

37.     35, )— ),    
: 

)    35, ) AD  BC? 
)    35, )  A = C? 
)    35, )  ADC + DCB = 180°? 

38.     36    ABCD. 

39.  AC  BD ( . 37)    . , 
 DAB = 126°.   ADC. 

40.   ABCD ( . 38).    BD  
  BG  DF. ,   AGCF — 

.

  



27 1. 

41. ABCD — , K —   AB, M —  
 DC. , :

) AKMD — ; ) KBMD — .

42. MNPK — , MN = PK, NP = MK, M = 72°. :
)    MKP  NPK;
)     K   NP. 

43.    ABCD AB = CD = 52 ,  ABD =
= CDB,     O, PABO = 138 , 
PBOC = 188 .    . 

44. ,       -
,    — . 

45.  BM  ABC    M   
MD,   BM. ,  ABCD — .

46.  ABCD —  ( . 39), BB1 = AB, 
CC1 = BC, DD1 = D, AA1 = DA. ,   
A1B1C1D1 — .

. 39 . 40

47.  M, N, P, K —    ABCD 
( . 40). ,    — -

.

48.  P( 1; 1), E( 3; 5), K(4; 5) —  . -
    G.   . 

49*.   ABCD, AB = 10 , AD = 16 .  
 A  B    K,    C  D — 

  M.  K  M   .  
  MK. 

50*.       -
 ABCD:

)     ;
)      . 

51*.   ABC  BH  AF    O.  
 C   AC      B  

 CK,   BO. ,  BK  AB. 

  



28  1. 

,         
( ,     ), 

       . 

. 41

.
1.       . -

      .   -
   ( . 41, A). 

2.         
 ( . 41, ). 

3.        
( . 41, ). 

4*. ,        
   . 

 

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

1.   . 
2.   . 

  



29 1. 

 § 4. 

,        , 
      ,     

  180°.  , ,   
  ,  . 

   —   ,   -
   .     

    .      
. 

: ABCD —  ( . 42). 
: AC = BD.

.   
ABD  DCA    :  AB  
CD     -

,  AD — .  AC = BD. 
 . 

: ABCD — , AC = BD. 
: ABCD —  ( . 43).

.  ABD  DCA -
   : AB = CD   -

, AC = BD  ,  
AD — .  BAD = CDA.   -

     180°,  
BAD = CDA = 90°,  ABC = BCD = 90°.  -

 ABCD   ,   — . -
 . 

. ,  , ,    ,  
       . 

. 42

. 43

  



30  1. 

    1,  2   3.

 1

 ABCD —   
AO + BO + CO = 24 ,  BD = ... 

A

B

O

C

D

 2

 ABCD —   
AC = BD,   = ... 

A

B

C

D

 3

  : «     ,   
»?  ,   . 

 
1.     ,    

( . 44).        -
?

2.   ABCD    ( . 45),   
.         

ABCD. 
3.       24    

 ABCD ( . 46).    ABCD. 

D D

СС ВВ

AA

. 44 . 45 . 46

  



31 1. 

  § 4
 

 

 1. ,       ,  
  . 

.    
ABCD  A = B = D = C = 90° ( . 47).   

 A + B = 180°   A + D = 180°,  BC  AD  
AB  CD    . -

 ABCD —   .  -
,     , —  

. 

. ,   ,  : 
1) ,     ; 
2) ,     ; 
3) ,     ;
4) ,    . 

 2.  : «   , 
  ,   ».

.  CM —   ACB, 
 C = 90° ( . 48).   CM  

 M   .  CM CD= 1
2

.    

   CADB   -
  ,    

  . ,  
   ,  -

.  CADB — .    -

 ,  CD = AB  CM AB= 1
2

.     .

    : «   -
    ,    ,  -

 ». 

 3. ,  ,   -
  ,      -
 .

.  ABCD — , 
M  K —   AB  CD ( . 49). -

 MB  CK      AB 
 CD  ,   AB  CD.  -

 MBCK   
  .    B = 90°, 

D

СВ

A

M K

. 47

. 48

. 49

D

СВ

A

D

С В

A

M

  



32  1. 

 MBCK — .  ,  AMKD — -
.      ,   

  . 

.
  ABCD     MK,   

 ,  AB  MK, CD  MK, MB = MA, KC = KD,  B -
   A,  C —   D,  MBCK  

   AMKD.  MK 
    -

 ABCD ( . § 12*).

 ,    
 ,    -

 (     -
 ),     -

,     
   ( . 50).

52.   ABCD, O —    . 
   BO,  AC = 8 . 

53. ABCD — ,      O. 
   AOD,  BC = 10 , BD = 24 . 

54.    ABCD,   -
 ABD  30   AC = 12 . 

55.   51   ABCD,  ABC = 90°, 
OD = 6 .    AC. 

56.     52    ABCD. 

оси  симметрии

центр  симметрии

. 50

D

СВ K

A
D

С
O                   

В

A

. 51 . 52

57.    : 

) «      ,   ». 
) «      ,   ». 

  



33 1. 

58.   ABCD ( . 53), BH  AC, 1 = 28°. -
 2.

59.   ABCD AC = BD,  ACB = 32° ( . 54).  
 1, 2  3      . 

60.   ABCD ( . 55), AB = 8 ,   
 BOC    COD  4 . -

   ABCD. 

61.   ABCD AC = 12 ,  ADB = 15°.  -
   A   BD. 

62. ,       -
 .

63.       -
    2  1.  ,  

     . 

64.   56 ME = EP, NE = EK, NPM = MKN.  
MNP. 

65*.   ,   ,  
  ( . 57). 

)    : P1 = 8 , P2 = 14 , 
P3 = 24 ,   P4  . 

) ,     P1, P2, P3, P4   
PABCD = P1 + P3 = P2 + P4. 

. 53 . 54 . 55

D

С
С

D

D

С

O
O O

H

В
В

A
A

В

A

. 56 . 57
D

P
P

E

N

M

K

P

PP

СВ

A

66*.   ABCD (AD  AB)    . 
     ? -
  .

  



34  1. 

67*.         -
   :

)     a  b;
)   a   d;
)   d    .

68*.      MNPK, 
 M( 1; 2), N( 3; 4), P(6; 7), K(8; 1). ,  MNPK: 

) ; ) . 

69*.       ( . 58). -
  ,      .   

   : ), ), )  )?

а) б) г)в)

прямая прямая гипербола окружность

. 58

       
  1    1  80 .    -

  2  20 ,  12    2  
. 

1.     . 
2.  ,      -

   ,  :
) ; 
) ? 

3. ,       -
   . 

  



35 1. 

 § 5. 

  59   ABCD.   
AB  CD, BC  AD  AB = BC = CD = AD.  -

      
 .  ,   

 ,   . -
    . 

: ABCD —  ( . 60). 
: BD  AC; BD —   ABC.

.       
,  AB = BC   ABC — . -
     
 .  A  = OC  BO — -

  ABC.    -
,   ,    

.  BD  AC  BD —  
 ABC.  . 

    : « -
 ,    , 

  ».    -
   ABH  CBK 

( . 61)   (AB = BC)    
(  A = C). 

   , -
 . 

. 59

. 60

. 61

D

O
С

В

A

D

С

В

A

H K

ромб

h

h h

h

= 21

1 2

  



36  1. 

: ABCD — -
, AC  BD ( . 62, ) 

 AC —  BAD 
( . 62, ).

: ABCD — .
.  

 ABD.    -
   

  , 
 BO = OD.  ,   AO —   ABD.  

AC  BD,    ABD  AO  .  AC — -
 BAD,    ABD  AO  .   -

 ,   ABD —     
. , AB = AD.    ABCD  -

 . ,  — .  . 

.      AC,   B  
  D (BO  AC, BO = OD),  ,  ABC    ADC.  

   ,    . 

    1   2.

 2

1.     -
? 

2.    -
 ?

3.    -
 ,   

?   -
   .

 1

ABCD — .   1, 2, 
3, 4  5.

A

B C

D

  : 
)     « »; 
) ,     .

  § 5
  

 

 1.    ABCD ( . 63),  -
 AO = OC, BO = OD, 1 = 35°, 2 = 55°, CD = 6 .

В

A

В

A

. 62

  



37 1. 

.     
ABCD  O  ,   — -

 (   ). -
 AD  BC   ADB = 2 = 55° (   -

   AD  BC   BD).   AOD 
 AOD = 180°  ( 1 +  ADO) = 180°  (35° + 55°) = 

= 90°. , AC  BD.    -
 ABCD ,    (   

).      ,    
PABCD = 4  CD = 4  6 = 24 ( ).

: 24 .

 2.   ABCD   128 , D = 150°, 
 ACD =  ACB.     A   BC. 

.
1)  AK  BC.  -

 AK —   ( . 64). 
2)    ACD =  ACB,  CA — -

  BCD    
ABCD —  (   ). 
3)  ABC = D = 150° (   -

  ). 
4)    AKB  ABK = 180°  150° = 30° (  

  ). 
5) AB = 128  4 = 32 ( ) (     ). 

6) AK AB= = =1
2

32
2

16  ( ) ( ,     30°,  

 ).
: 16 .

70.  ,   . 
   .     . 
,    .  -

 ,       . 

71.     65, )— )   :

D

O

СВ

A

. 63

. 65

D С

В

K

A

a) б) в)

DD

С

С

В СВ
В

A DA

A

. 64

  



38  1. 

)    ABCD ( . 65, ),  AB + BC + 
+ AD = 36 ; 

) ABCD — ,  ACB = 55° ( . 65, ).   ACD   ABC. 
)   BD  ABCD ( . 65, )  -

 64 ,   A = 60°. 

72.   ABCD, DBC = 64°. :
)  ABC; ) CDB; ) BAD; )  ACD. 

73.   66 ABCD —    80 , AC = 24 , 
BD = 32 . :

)   AOB;
)   BCD;
)   ABC. 

74. ABCD —  ( . 67), AB = BC, OM  DC, COM =
= 58°.   ABD. 

75. ABCD —  ( . 68), BAC = DAC = 15°.  
  C   AD  12 .   -

 ABCD. 

76.      120°,    8 . 
  . 

77. BK  BM —  .    KBM, :

)  BK  2    AB;
)  BM   CD .

78. ,       ,   — 
. 

79*.         : 
)    d1  d2;
)   m,   ,     . 

80*.     (    -
 )     .  -

 . 

81*.      ABCD,  
 A( 2; 2), B(4; 4), C(2; 2), D( 4; 4). ,  ABCD — 

. 

В

A

. 66 . 67 . 68

  



39 1. 

 
    ( . 69, )   ( . 69, ).

1.        69, )? 
2.       48 ,    -
  ?

. 69

. 70

a) б)

 § 6. 

  70, )   ABCD.    -
 —  ,     

  ,     .   -
     .  , -

  ,       
 . 

        -
  ( . 70, ).       

4     ( . 70, ). 
 ,    ,    -

 (    )     (   

a) б) в)

D

С

O

В

A

  



40  1. 

  ,     
 ) ( . 71).

     
. , «      , 

  », «     
  ,   ».  

  : «   -
  ,    -

  ,   ». 
 ( . 72).  ,  -

     
 , ,   —  

(   ).  ,    
  , ,   

 (   ).   
,    -

, ,    (   ).   
    ,   -

     ,    
(   ). 

    1   2. 

 1

,    — .

 2

1.    ?   .

2.     ?  ,    ?

. 71

. 72

  



41 1. 

  § 6
  

 

 1.   73 ABCD — , AKD —  -
.  BMC. 

.     
   60°,   ADK = 60°.   

 ADC = 90°,  KDC = 90°  60° = 30°.  
KD = AD  AD = CD,  KD = CD. , 

KDC —    KC.  
    -

,  KCD = = = °° °
CKD

180 30

2
75 .  -

 BMC = DCM      
AB  CD   MC, BMC = 75°.

: 75°. 

 2.    ABCD   N, P, K, M , 
 AN = BP = CK = DM ( . 74). ,  NK  PM  NK = PM. 

.     
    AN = BP = CK = DM,  NB =

= PC = KD = AM.   -
 MAN, NBP, PCK  KDM    -

. , MN = NP = PK = KM.   
  MNPK  ,   

.      
  90°.   ANM +  AMN = 90°.  

KMD =  ANM,  KMD +  AMN = 90°  
NMK = 90°.      -

 ,  MNPK — .  , 
       . , 

NK  PM  NK = PM.    .

82.   75 ABCD — .   
 1, 2  3. 

83.   76 ( . . 42) ABCD — ,  
  36 .    

  ABKL  LKCD,  K = 3,5 . 

. 73

. 74

. 75

  



42  1. 

84.   77 ABCD  AKMN — ,   

ABCD  72 , AK KB= 1
2

.    -
 KBCDNM. 

85.   78 ABCD — ,    12 .  
  AKMN. 

86. ,        -
 ,       

. 

87.    48 .     -
   .

88. ,     ABCD   -
 AC,   B  D .

89.       
,       ,     

 ( . 79).   ,   
  112 . 

. 76 . 77 . 78

. 79 . 80

90.   MK  PE      
 ABCD   ( . 80). ,  

MK = PE. 

91. ,          -
,   . 

92*.         -
    d.

  



43 1. 

93*.      (  -
     ). -

,       
.

94*.   AD  ABCD   K,    CD 
  M ,   AKB = DKM = 60°. ,  

MBK = 45°.

  -   ( , , …)    -
 (  ).   81     

, , .      
,   ?   .

. 81

прямоугольники ромбы

параллелограммы

?

1.  , , . 
2.   . 
3.  . 
4.   . 
5.  . 
6.  .

1.      . 
2.      . 

  



44  1. 

 
 ,   -

    
. 

    
   -

     
  ( . 82, ). 

         -
  ,        

 ( . 82, ).
       ,   

     ,        
 ( . 82, ).

           -
 ?   . 

в)

. 82

 3D

      7-  .     
( ) —   ,    -

,    ( ) — .   , 
   — .   83, )— )  -

, ,  . 

,        
,   .      — -

,      ,   -
     . 

a) б) в) верхнее  основание

боковая  грань

боковое  ребро

. 83

  



45 1. 

1.    : ) ; )  (   
   )?

         -
,     .     -

  .     -
         (« ») 

. 

2.   84       . 
     D,     ?

. 84

,     ,  -
 ( . 85, ),    — . -

      . 
    — , —   -

.      ( . 85, ). 
      ,   

 .    —  ( . 85, ). 
      ,   .   

 —   ( . 85, ). 

. 85

  



46  1. 

  (    ), -
  ,    . -

   DA1B1C1D1,    
 86.

. 86

3.  -     3 , 5 , 8 .  -
     .

 § 7.  

:  = , 1  1  1 ( . 87). 
: A1B1 = B1C1. 

.  AK  A1C1, BM  A1C1. 
   ,  , -

  ,  AK  BM.  
ABK  BCM   2-    -

 (AB = BC  , BAK = CBM  
     AK 

 BM   AC,  ABK = BCM     -
  BB1  CC1   AC).    

,  AK = BM.    AA1B1K  BB1C1M — 
 (    ),  

A1B1 = AK, B1C1 = BM (    ). 
, A1B1 = B1C1.  .

. 
1.      ,   . 
2.        ,    -
 . 

A

B

С

A1 B1 C1

K

M

. 87

  



47 1. 

,    ,    
,    ,   : «   -

        (AB = BC, 
AB1 = B1C1),  ,    ,   
(BB1  1)».

   -
,   88, ) 

   . 
   

  ,   -
     

, .  -
     

 ( . 88, ).

 —   ,    
   . .    -

   ,       
.   (VI   . .)   

     .
     -

. 

   ,   
 .    

,    —   
. 

  § 7
  

 

 1.  K —   AC  ABC, 
MBNK — .    ABC, 

    34 ,  AC = 16  
( . 89). 

.    
 .  KN  AB  KM  BC. 

  ,   KN  AB  AK = KC, 
 BN = NC.  BC = 2BN. ,  

 KM  CB  AK = KC,  AM = MB, AB = 2MB. 
PMBNK = 2MB + 2BN = 34 ,  AB + BC =
= 34 . PABC = AB + BC + AC = 34 + 16 = 50 (c ). 

: 50 .

. 88

A

B

C
K

NM

8 8

. 89

  



48  1. 

 2.          
3  . 

.    AB ( . 90). 
      

   ,   -
: AC1 = C1C2 = C2C3.   C3B. 

  C2  C1  , -
  C3B ( ,   

   7-  ).    
AA1 = A1A2 = A2B. 

.        n -
 . 

95.   91 BC = 9 .    AC. 

96.   92 a  b  c.      -
 x + y. 

97.   93 ME = 32 , PE = 16 , NK = 19,5 .  
   ,    NG. 

. 90

A B C

M
K

N

9

. 91

4 4

3

3

a

b

cx

y

. 92 . 93

98.   ABC ( . 94), AM = MB = 6 , MEB =  AKM = C, 
MK = 7 , KC = 5 .    ABC. 

99.   ABC   BM, MK  BC  KN  AC 
( . 95).    AKNC,  KB = 
= 7 , BN = 6 , MC = 8 .

100*.   96  K —   CD, AC  KM  DB, 
AO = 21 ,  OM  3    MB.  -

  AB. 

  



49 1. 

101*.        :

)  5  ; )   2  1. 

 § 8.   

  97  M  K —   
AB  BC  ABC.  MK —  

 .   AC  -
     MK. 

     ,     
 . 

:  ABC, MK —   ( . 98). 

: MK  AC; MK AC= 1
2

.

. 1)    M 
,  AC.   -

      BC — -
 K      MK.  

MK  AC. 

2)   K   KN ( . . 98),  -
 AB (N  AC).    AN = NC.  AMKN — 

,       -
.      .  

MK AN AC= = 1
2

.   . 

. 94 . 95 . 96

. 97

. 98

  



50  1. 

    1   2. 

 1

 EF —    ABC, 
    EFC?

 2

AB = 8 , BC = 10 , AC = 12 . 
 PMKN.

  § 8
  

 

. ,      
 .

.   M, N, K, 
P —    
ABCD ( . 99).  MN —  -

  ABC.   -

  MN  AC  MN AC= 1
2

.   

PK —    ADC. 

 PK  AC  PK AC= 1
2

.     

 MNKP  MN  

PK   ,   -
 (   ).    . 

   . 

 AC  BD  
ABCD   MK  PN (   

  )  
 .  

        
  ( . 100). . 100

. 99

  



51 1. 

1.   AC  BD ,  MNKP —    
MK  PN  . 

2.   MK  PN  ,  MNKP — 
   AC  BD . 

3.   AC  BD  ,  MNKP — 
,   MK  PN . 

4.   MK  PN ,  MNKP —   
 AC  BD  .

102.   101 NM —    ABC.  -
,     ,   -

 ABC. 

103.   102  M  K —   BC  AC -
 ABC.    ,    C. 

. 101 . 102 . 103

104.   103  M, K, N —    ABC. -
  ABC  44 , BK = 6 ,  = 7 .   

 MK    AMKN. 

105. )     3 , 4   5 .  -
 .

)    210 ,     
 3  5  7.     . 

106.   A1B1C1     -
 ABC. ,  P PABC A B C= 2

1 1 1
.

107. ,     -
      -

. 

108. ) ,    ABC -
  KM   BN  -

 O   ( . 104). . 104

  



52  1. 

) ,    KM (K  AB, M  BC) -
 ABC     BF,   F  AC. 

109.   ABC   KM (K  AB, M  BC)   BN -
   O, PAKON = 80 , PKBO = 

= 48 .    AC. 

110.   105  P, M, N  K — -
   ABCD. 

: 

)   PMNK, 
 AC = 12 , BD = 10 ;

)    AC  BD,  
AC = BD  KPN = 32°. 

111. ,       -
. 

112*.    ABCD  M, N, K  P — -
  AB, BC, CD, AD .  -
 MNP    MKP. ,  

AC  BD. 

113*.  AC  ABC  24 .   , 
   AK  CM.

114*.   ABC   BD ,   D  
  AC  CD = AB.  M —   AD, -
 N —   BC.    NMC,  

BAC = 72°. 

 § 9.   
  ,        

.        .

. 105

. 106

а) б)

  



53 1. 

. 1)  ,    -
      2  1.  AN  CK — -

  ABC,     M ( . 106, ).  
KF  AN.   AK = KB,     BF = FN.  -

 P  NC  PT  AN.   CP = PN = NF,   -
  CT = TM = MK.  CM  MK = 2  1. , 

AM  MN = 2  1.
2)  ,        . 

 . 1 ,         
2  1.    BE ( . 106, )    K 

  2  1,      M. ,   
    .  .

 7-   ,      
        -

    .  § 3   (  -
 3) ,       . 

    ,    -
   .  ,      

   . 

   ,    
     . 

  § 9
  

 

.  M  K —   AD  CD  
ABCD. ,   BM  BK   AC   -

 . 
.    ABCD 
 BD ( . 107).    

    
,  BO = OD   AO  BM — -

  ABD.   
     -

 2  1,  AG  GO = 2  1.  
  BCD  CO  BK — , -

 CE  EO = 2  1.  AO = OC,  
AG = GE = EC.    . 

. 107

  



54  1. 

115.   108 AK  CP —   ABC, AK = 
= 12 , PM = 3,5 .    MK, AM, CM  CP. 

116.   109 BK  AN —   ABC, AB = 30 , 
BK = 15 , AN = 36 .    KMN. 

117.   110  N  K —   AC  AB, BN = 
= 18 , CK = 21 , AC = 24 .   NMC. 

118.  AK  CL  ABC    M. ,  
 KML   AMC   1  2. 

119.   ABC ( . 111)   AK, BN  CL, 
M —     NF  AK.   NMF, 

 AK = 102 , CL = 81 , BN = 96 . 

. 108

. 111 . 112

. 109 . 110

120. ,       ,   -
.

121*.   ABCD ( . 112),  M —   
CD.  AM   BD   K, AK = 32 . 

   KM. 

122*.   ABC    M.  BN 
   N    .   ND,  

ND BN= 1
3

.    DMC  42 .  -

 ,     ABC. 

123*.  AK  CM  ABC  , 
 = 10 .     N. 

  



55 1. 

 ,    
  .  ,  

 ,     
.      

    (    
 ). 

 ,   -
,  .    ,  

          
.         . 

   —      . , 
        ,  -

     —     , 
      —    

 .      ,  
    ,     . 

     «   ». 

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

1.   .
2.    n       .
3.       . 
4.      . 

 § 10. .   

?

  



56  1. 

  113   
ABCD,  AD  BC —  , 
AB  CD —   , AD  BC, 
AB  CD. 

 KH (   ) — 
  .    

,    -
 . 

 ,    
,    180°,  -

     
:  A + B = 180°, C + D = 180°. 

 M  K —    AB  CD,  MK — 
  .     -

 a  b,   — c  d,   —  m. 

: ABCD — , AD = a, BC =
= b —  , MK = m —  

 ( . 114). 
: m  a, m  b, m

a b= +
2

.

.   
BK     AD  -

 E.  BKC  EKD  
 2-    -

 (CK = KD    
 , C = D      -

 BC  AD   CD), BKC = EKD  ).  -
  ,  BK = KE, DE = BC = b. , -

  MK  ABCD     -

 ABE.      MK AE= 1
2

  MK  AE. 

  AE = a + b,  m
a b= +

2
  m  a.   a  b  a  ,  m  b 

(  ,  ,   ).  
. 

A

B C

D

M K

средняя
линия

основание

основание

высота
K

H

. 113

. 114

  



57 1. 

  § 10
  

 

 1.   AD  ABCD  18 ,  
 MN — 12 .    BC . 

.  M N  —    , 

 MN
AD BC= +

2
 ( . 115).  2MN = AD + BC,   

BC = 2MN  AD = 2  12  18 = 6 ( ). 
: 6 .

.      
 . 

:

 AD = 18 , MN = 12 , BC = x .  MN
AD BC= +

2
,  

12
18

2
= + x

,  x + 18 = 24, x = 6, BC = 6 . 

 2.  A  B       a. -
   A   a  7 ,    B — 11 .  

    AB   a. 
.  M —   AB 

( . 116).        
  ,  

   ,   AA1  BB1 
  7   11 .   
  MM1   a. -

      -
,  AA1  BB1, MM1  AA1.    

A1M1 = M1B1.  A1ABB1 — , MM1 — 
  .      -

 MM
AA BB

1
1 1

2
= +

 = 
7 11

2
9

+ =  ( ). 

: 9 .

 3. ,  ,    
,      . 

.  AD = a, BC = b —  -
 ABCD,  E  K —   

AC  BD ( . 117).  EK = n. 

 ,  n  a, n  b  n
a b=

2
.

    MN   
 a  b, AM = MB,     

. 115

. 117

. 116

  



58  1. 

MN     AC  BD,     
E  K.   EK    MN. , 
n  a  n  b.   EN —    ACD,  KN —  

 BDC,       EN AD= 1
2

,  

KN BC= 1
2

.   EK = EN  KN = a b a b

2 2 2
= .     

. 

.  : «      a  b
(b  a)         : 

ME KN b= =
2

,  EN MK a= =
2

,  EK a b=
2

»  ( . . 117).

124.   ABCD   AD = 9   BC = 3 , 
   A = 45°,   4 .    B 

.        -

.       m
a b= +

2
.   

. 

125.   ABCD  AD = 24 , BC = 14 ,  A = 70°, 
C = 130°.  B, D    MN . 

126.   118 ABCD — ,  A + B + C = 300°. -
 C.

127.   119 AD  BC, M  K —   AB  CD. 
:

) MED,  C = 125°, BDC = 15°;
) ME  EK,  AD = 24 , BC = 18 . 

. 118 . 119 . 120

128.   120  MK —    ABCD. 
:

)  AD,  BC = 24 , MK = 30 ;
)    MBCK  AMKD,  

AD = 20 , AB = 16 , BC = 14 , CD = 18 .

  



59 1. 

129. )     3  2,   -
  10 .   .

)      4   ,  
   5 .   . 

130 MN —    ABCD   AD  BC, 
(M  AB), MB = 9 , ND = 8 , MN = 20 .   

 ABCD. 

131.   ABCD (BC  AD)  AC   -
 MN   K (M  AB),   BD —   E, AD = 

= 38 , BC = 30 . :

) ME;        ) MK;        ) KE. 

132. ) ABCD —  ( . 121, ), CK  AB, AB = 10 , BC = 6 , 
CD = 12 , AD = 20 .  PKCD;

) ABCD —  ( . 121, ), CK  BD, AD = 17 , BC = 7 , 
AC = 16 , BD = 12 .  PACK.

а) б)

133. MN —    ABCD (M  AB),  -
 MBCN  30 ,   AMND 

 40 ,   ABCD  50 .  MN.

134.  BD  ABCD   AD  BC,  BC  AD, 
    MK   N, MN  NK = 3  1, 

AD = 24 .  BC. 

135. ,    ,   -
 ,  . 

136.  A  B      -
 l       5   

9   ( . 122).  -
   M  AB  -

 l. 

137. ABCD — , BC  AD, CK  DK —    C  
D.    K   CD  4 .  -

 . 

. 121

. 122

  



60  1. 

138*.    16   10 .    -
  40°  50°.   ,  -

 . 

139*.   ABCD   AD  BC, AB = BC = CD, 
 ACD = 90°.   .

140*. , :

)        ;
)       . 

141*.   ABCD  BC    AB   2  
  AD.     ACD. 

142*.         
: )     ; )   

 . ,     -
  . 

 § 11.   
  

: ABCD — , AB = CD. 
: 1)  A = D, B = C; 2) AC = BD. 

. 
1)  CK  AB, K  AD ( . 123). -

 ABCK —  (   
  ).  

    -
 ,  CK = AB.  ,  

KCD — .  K = D     -
 .   A = K     

  AB  CK   AD.   A = D. -
   ,    ,  

180°,   B = C. 

. 123

  



61 1. 

2)   ACD  DBA ( . 124). 
   AD — , AB = CD  , 
CDA = BAD     -

 .  ACD = DBA  1-  -
  .  AC = BD, 

     -
.  .

.
    ADB = DAC, AO = DO  BO = CO 

( . . 124).

  123,    
: «      ,   — -

». 

  125   
 ABCD,    A = 90°.   

 A + B = 180°,  B = 90°.  CH  
    AB.  -

  CHD  CH  -
 CD.    AB — -

,  CD — . ,  -
      

. 

  § 11
  

 

 1.    : «   -
  ,   — ». 

.   ABCD 
  AD  BC ( . 126).    

AC = BD.     BH  CM. 
BH = CM     

.   AMC  
DHB     .   

    CAD  BDA. 
  ACD  DBA    

А
H

B C

D

. 124

. 125

. 126

  



62  1. 

 (AC = DB,  AD — )    , AB = DC 
      .  ABCD 

.  . 

 2. ,    ,  
 ,   ,   -

  ,     . 
.  -

  ABCD,   AD = a, 
BC = b — , BH —  ( . 127). 

,  HD
a b= +

2
,  AH

a b=
2

.   -

   CM . -
  AHB  DMC -

    .  
AH = MD. 

 HBCM — -
,       . -

 HM = BC = b.  AH = MD = 
AD HM a b=

2 2
,  HD = AD  AH = 

= a
a b a b= +

2 2
.     .

 3. ABCD —     BC  AD. 
       , -

    42        
,  105°.   . 

.  AB —   -
.  B = 90°, AB = BC, CD = 42 , 

 ACD = 105° ( . 128).  ABC — 
 .  

 ACB = 45°.  BCD = 45° + 105° = 150°, 
D = 180°  150° = 30°.   CH 

.   -
 CHD  CH,     

30°,    CD,   
CH = 21 . 

: 21 .

143.   129, )— )    MNKP.  

    ,   . 

42

. 127

. 128

  



63 1. 

144. ) BH  CM —    ABCD,  
 BC  13 , MD = 5 .     

.
) BH —    ABCD,  -

 BC  8 , HD = 12 .    -
.

145.   ABCD   AD  BC  A  D , 
AB = 12,4 ,    15 .   -

.

146. ,      
  180°.

147.   ABCD (AD  BC — -
 )    O, 

AO = DO. ,   -
.

148. ABCD —   ( . 130). 
     CDB. 

149.  BH —    ABCD (BC  AD), 
DB —    D, AD + BC = 48, AH = 8.  CD. 

150. ABCD —     AD  BC.  
  , :

)  A = 90°, BC = 7 , CD = 8 , C = 120°; 
) D = 90°, BAD = 45°, AD = 12 , CD = 5 ;
) AB = 6  —   , BC  AD = 2  3, BCD = 135°.

151*.     6     -
  60°.    .

152*.   ABCD  ADB = DAC, AC  BD, AD + BC = 16 . -
  BH. 

153*.   :

)      ;
)     . 

. 129

а) б) в)

65
43

. 130

  



64  1. 

 

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

1.      . 
2.    . 
3.    .

 § 12*.    
1.   (   )

A1

А

О О

F

F1

А

A1

О

симметричные
точки

центр
симметрии

симметричные
фигуры иF F

центрально-симметричная
фигура

а) б) в)

1

. 131

  



65 1. 

 1.  ,   BC  
 O. 

.   D  A,  
 B  C    O, 

  AD ( . 133).    -
 BOC  DOA ,  OCB = OAD, 

 BC  AD.   K  BC  
    O  M 

  AD  ,    -
  COK  AOM. 

, ,      
   , — , - , ,  - ,  -

,  . 
       

: 
1) ,   ,   ; 
2) ,   ,   ; 
3) ,   ,   . 

  ,     
 ,       , -

         -
    . 

  ,    -
  ,   ,   

 -   :  (  
   );  (     

:       
). 

  F       
  O  F1     180°  -

 O.  ,   F      F1 
   180°    O,    (  
  )   . , -

  ,   . 
   132   . 

. 133

. 132

  



66  1. 

        -
  . 
   ( ),  -

    ,   -
,       , 

    .

 
1)      -  

      : ) ; ) -
; ) ; ) ; )  ? 

2)   AB   M   AB.  -
 A1B1,   AB   M.
3)   ABC.  , -
  ABC: )   C; )  -

  .
4)       y = 2x + 4. 

 ,      
.     = kx + b,   -
 . 

5)      ABCD, 
 A(3; 2), B(2; 7), C(6; 7), D(6; 2).   A1B1C1D1, 

  ABCD    
O(0; 0). 

6)     -
 ABC ( . 134),   C -

.   AB  -
 M.    -

     CM, 
   . 

  ,  
   -
. 

2.   (   )

. 134

  



67 1. 

. 135

. 136

l
A1

B1

C1

А

B

C

F1F

А

A1

l

симметричные
точки

симметричные
фигуры иF F1

А

B

С

осесимметричная
фигура

ось
симметрии

а) б) в)

 ,   , :  (  
     );  

(     ,    -
),   (      -

 ). 
 « »   ,    -

   F        180°  
 ,   F       

l  F1. ,  -   F    
   180°     F1,   F 

 F1     ( . 136). 
,   ,   -

 ,   .      
,    . ,    
 ,   ,     -

    —  .

  



68  1. 

   137   .

 2. ,      -
,    ,   .

.  BK —   ABC  
 AC ( . 138).    BK  

  ,  AC  BK  AK = KC.  A  
C    BK,  B -

  .   M   AB  -
  MM1,   BK,  
 M1    BC.    MBM1 -

 BN   ,   —  
   ,   -

 BN   .  MN = NM1 , , 
 M  M1    BK. , 

 BK —     ABC. 

 3. ,  ,    -
  ,    . 

.  ABCD — -
 ( . 139), m  n — , -

     
. ,     M, 
   ,  

 M1,    
m    . 

 MM1  m. ,  ME = EM1. 
 (   3 § 4)  ,  

KBCN  AKND —  .  ,  -
    BC  KN    

  AD  KN. , ME = EM1,   —  -
     CD. ,  m —   

 ABCD.     n,   
  AD  BC ,     -

. 

. 137

А С

М
N

B

K

М1

. 138

. 139

  



69 1. 

    . 

1) ,   ,   , 
   ,    ; 

2) ,   , ; 
3) ,   , . 

 
1)   ,    140, )— ),   

?          -
. 

. 140

2)     , , , -
 ,  ?

3)   AB   l,    AB. 
  A1B1,   AB  -

 l.
4)   ABC.  , -

  ABC  ,   -
 C.

5)      ABCD,  
A(3; 2), B(2; 7), C(6; 7), D(7; 2).   A1B1C1D1, -

  ABCD   Oy. 
6)       y = x + 3. 

 ,      Ox. 
 ,  ,   -

 . 
7)    -    :

3.  .

        
 .    .  

A  A1   ,    
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   AA1     ( . 141). 
 , AA1    AM = MA1. 

     :  , 
   ,     ,  -

   ( . 142). 
      

( . 143). 

. 141 . 142

. 143

. 144

       
( . 144).   ,    

 . ,    .    , 
     : ,   
 ,   . . 

 « »   ,     
      . -

   ,     -
. 

  



71 1. 

1.   n-   180°(n  2). 
2.   : «   …
 1)     180°;
 2)       ;
 3)   ;
 4)   ;
 5)     ».
3.   : «    
 1)     ,  
 2)   ,  
 3)     ,   -

 — ». 
4.   : «   ».
5.   : «     

     ». 
6.    : «    -

     ». 
7.    : «     

    ». 
8.  : «          

     ,   -
,          ».

 

 1—3

1. ABCD — , M  K — -
  . ,  DKBM — -

.

2. M  K —   AC  AB. 
  A.

3.   AD  ABCD, 
 M  K —   . 

  



72  1. 

     1

1. D — .  ,   «?».

2. D — . :
 ) PCOD; ) PAOD,  BD = 15; ) AD,  PAOB = 25, PACD = 40. 

3. D — .   .

4.     ABCD.

5. K —    ABC. :
 ) PABC; ) PABC,  PABKM = 28; ) PKBCM,  PAKM = 18.

  



Площади 
многоугольников

Глава II

  



74  2.  

 )

 )

 )

 )  )

  



75 2.  

 § 13.  , 
       
    ,   .  
       , 

   .    -
  : 1 2 (  ), 1 2 (  

), 1 2 (  )  . . 
      5     

    1  ( . 145).     
 5  ,     5.  5  5 = 52 = 25 

 .      25 2.  
,        -

  a,      a2.   S  = a2. 

5 см

5
 с

м

1
 с

м

S � 1 см2

S � 25 см2

a

a

S a� 2

1 см

 ( )  : 
1.    ,   -

 . 
  ,     , . . 

    ,    .
2.     . 

,   ,  , .   
     ,     

    . 
3.      ,  -

       . 

,     S -
      S1  S2 

( . 146),  S = S1 + S2. 
,     

   : 
P  P1 + P2. 

. 145

. 146

  



76  2.  

  ,   
  -

    , . . 
  . 

    4  
 9     -

 6  ( . 147).
  -

  .

.    
 a  b     a + b,  

   148.   -
  (a + b)2.     

     S   
  :    a  

 2,    b   
b2.       

  ,  2S  + a2 + b2 = (a + b)2, 
2S  + a2 + b2 = a2 + 2ab + b2, S  = ab.  -

. 

.         -
    ,   ,   -

     .

    1   2. 

 1

   81 2. 
  .

2

 2

   
24 ,     — 8 . 

  -
.

см см

см
см см2

см2

. 147

. 148

  



77 2.  

  § 13
 

 

 1.       
 9   16  ( . 149).

.   -
    , . . 

S  = 9  16 = 144 ( 2).    
  ,  

S  = 144 ( 2).     
   , . . S  = 2. 

 2 = 144,  = 144  = 12 ( ) — 
 .   P  =

= 4  = 4  12 = 48 ( ).
: 48 .

.  2 = 144,  ,   : 12  12. -
,     —  ,      

a = 144,    a = – 144    .

 2.   ABCD   BOC,  O —  
 .   ABOCD  54 2. 

   .
.  AC  BD    

4    ( . 150).  
ABOCD     : 

 AOD,  AOB  COD.   -
  54  3 = 18 ( 2),   -

 ABCD  18  4 = 72 ( 2).    
    S = a2,  a — -

 ,  a2 = 72, a = 72  = 6 2  ( ). 

: 6 2  .

 3.    16 ,     
15 2.    ( . 151). 

. C  1.   (    -
 )  8 .      x ,   
  (8  x) .   

   S = ab,  a  b —  
.   x  (8  x) = 15.  -

 : 

x2 + 8x = 15, x2  8x + 15 = 0,

x1,2 = 
8 64 4 1 15

2

±
 = 4 ± 1; x1 = 3, x2 = 5.

. 149

. 150

. 151

  



78  2.  

 x = 3,  8  x = 5;  x = 5,  8  x = 3.  -
  3   5 .

C  2.  a  b —  .   -

  S = ab,  b = S
a

.    S = 15 2.  

b = 15
a

.    P = 2(a + b) = 2 15a
a

+ .    

2 15a
a

+  = 16.  a2  8a + 15 = 0 (  a  0).    ( -

) a1 = 3, a2 = 5.  b1 = 15
3

 = 5, b2 = 15
5

 = 3.  a = 3 ( ), 

b = 5 ( )  a = 5 ( ), b = 3 ( ).    3  
 5 . 

: 3   5 .

.          
        :  x , 

a , R   x, a, R.         -
  : x = 4 ( ), a = 5 ( ), R = 6 ( ). 

154.      .   
   ,    . 

155.   ,    :

) 25 ;        ) 1,2 ;        ) 3 2  . 

156.   152, )— )  ,   
 ,    -  .   

       
(     ). 

. 152

157.    24 2.   
  2  3.   .

  



79 2.  

158.   ABCD.  AD    D  -
 DK,   AD. , :

)  ACK   ABCD;
)  ABK   ABCD. 

159. )      18 ,     
90 2.   . 

)    36 ,       
12 .   .

160.   ABCD   AD   K ( . 153), 
BKD = 135°, KD = 4 , CD = 5 .   -

. 

161.   ABCD   MK  AD, NP  AB 
( . 154). ,    MNKP -

 1
2

   ABCD. 

. 154. 153

162. )    22 .     3  
 .   . 

)    80 2.     11  
 .   . 

163.    48 2.   -
       -

. 

164.      ABCD,  
A( 3; 2), C(4; 3), D(4; 2).    , 

    1 . 

165. )      3 . ,  
    . 

) ,        
,      16 .

166.      10 %.   -
   ? 

  



80  2.  

167*.   ,   -
,    ( . 155).     8, 

10  12.    ( )  -
.

168*.    ABCD  MNPK , 
    156. ,    -

      -
.

169*.  M, N, P, K —    ABCD ( . 157). 

)     ?
  . 

)         ABCD:

) 1
2

;   ) 1
3

;   ) 1
4

;   ) 1
5

;   ) 1
8

?

,    . 

 

  158     10 , 9 , 7   4 . 
,        112 2.   
   .

. 156 . 157

. 158

. 155
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 § 14.   

.  ABCD — -
 ( . 159, ), AD = a — , 

BK = h — .    
 CM = h.  KBCM -

 ,       
.   ABK  

DCM      (BK = CM 
 ,    , 

AB = CD    -
). ,    . 

  ABCM.
  ABCM,   , 

    ABCD  
  DCM ( . 159, ). 

  ,     
 KBCM   -

 ABK ( . 159, ). 
     

ABK  DCM   ABCD 
   KBCM. -

  SKBCM = BC  BK,   SABCD = 
= BC  BK = AD  BK.   S  = ah.  .

.   ,    , -
 ha,  ,    b,  hb.   -

 S  = aha = bhb,    b = 1 1
h ha b

.

    1   2. 

 1

  -
,     

1   1 .

1 

 2

  -
,     

1   1 .

1 

. 159

а)

б)

в)

  



82  2.  

  § 14
 

 

 1.    12   8 . , -
   ,  10 .  ,   
  . 

.  a = 12   b = 8  —  
 D, ha  hb —    

ha = 10  ( . 160).   S = aha  S = bhb — 
      , 

 aha = bhb,   12  10 = 8  hb.  hb =

= 
12 10

8
 = 15 ( ). 

: 15 .

.   aha = bhb ,  a
b

h

h
b

a
= .     -

    .    -
   ,     — . 

 2.   ABCD  24 2, BC = 6 , 
 ACB = 30°.    AC. 

.   CH   
 AD ( . 161).   SABCD = AD  CH  

AD = BC = 6 ,  24 = 6  CH, CH = 24
6

 = 4 ( ). 

   ACH. ,  
CAH =  ACB = 30°     

   AD  BC   
AC.   ,     30°, 

  ,  AC = 2CH = 8 . 
: 8 .

 3*.   162 AD  BM, AB  DC, AK  DM. ,  
     . 

.  ABCD  
AKMD ,      AD — 

,  ,    , -
     -
 BM  AD.  ABCD   

  BAOC   
AOD.  AKMD    

 OKMD    AOD. 
,     -
 .    . 

. 160

. 161

. 162

  



83 2.  

170.     163, )— )   -
 ABCD (     ). 

. 163

. 164 . 165 . 166

171. )   ABCD  100 2.  AD -
 20 .   ,   -

 AD. 

)  BH  ABCD    AD  
 8 , AH = 3 , HD = 2AH.   -

. 

172. )   ABCD  60 2.  BK, -
   CD,  10 , AD = 12 .   

. 

)   B  ABCD   CD  
 BK,   AD —  BH.   -

,  BH = 5 , BK = 7 , AD = 14 . 

173. ABCD —  ( . 164), BC = 10 , CK  AD, CK =
= 7 .    ABD. 

174.   165 AB = CD, AD = BC.     D 
  AB,  SABCD = 54 2 , AB = 6 . 

175.   166 a  b, c  d, MK = 16, NK = 24.  -
  a  b  18.    -

 c  d. 

  



84  2.  

. 168

176. )     18 ,  -
  1  2.   . 

)    48 , 
     2   . 

,    , 
 4,5 .   -

. 

177. ,    
  , -

    
( . 167). 

178.   ABCD, BK —   B (K  AD), 
CD = 12 , KD = 5 ,    K   BC  
9 .   . 

179.    B  ABCD   AD 
 6 ,    AC — 4 , CAD = 30°.   

. 

180.    112 2.   -
,      -

 . 

181.   ABCD, DK —   D (  K -
   BC), BKD = 105°, BK = 4 , KC = 12 .  

 . 

182.   ABCD  48 ,    
10   6 .   . 

183*.    BK  BM -
 ABCD  45°.  BK  
 AD   1  2,   -

 A.    KBCD  
7,5 .   .

184*.  M, N, P, K —   -
 ABCD ( . 168).  

 MNPK  144 2. -
,  BD = 24 , NH  MK. -

,  NHP = NPH.

. 167

  



85 2.  

 § 15.  , 
   ,  

.    ABC  BC = a, 
AH = h — .   ABC  -

 BADC ( . 169).  a   h  
  ,    ABC. 

 ABC  CD  ,  ,  
 .    ABC 

    BADC, 

. . S S ahABC BADC= =1
2

1
2

.   . 

.   ,    a, b  c, 

  ha, hb, hc.  S aha= 1
2

 = 1
2

bhb  = 1
2

chc ,     b  c = 

= 1 1 1
h h ha b c

.

. 
,      , -

   , . 

  170  ,   
 ABC   AC, -

    ,   
 B   AC,  -

. 

.  b  -
 ABC  ,   a — -

    ( . 171). 
    

S a b ab= =1
2 2

.   . 

      ,   
    . , ,  -

   ,     
 . 

. 169

. 170

. 171
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.    ABCD  
AC = d1, BD = d2 ( . 172).     

     -
 ,    AOB, 

BOC, COD, AOD    .  , 
  .   -

     -

,  SAOB = 
AO BO

2
 = 1

2 2 2
1 2d d

.  , 

SABCD = 4SAOB = 4 1
2 2 2

1 2d d
 = 

d d1 2

2
,  . . S

d d= 1 2

2
.  

 .

    1   2. 

 1

  -
,     

1   1 .

 2

  -
,     

1   1 .

.  : «      
(   )      

». 

.   ABM  CBM  

 173   h,    

 B.    

AM = a1  MC = a2.    

 : 
S

S

S

S

a h

a h

a

a
ABM

CBM
= = =1

2

1

2

1

2

1
2
1
2

.    

 . 

. 172

. 173
1 2

  



87 2.  

.    
S

S
ABM

ABC
 = AM

AC
 = 

a

a a
1

1 2+
.  

.
1.       . 
2.       -

. 

   .

  § 15
  

 
 1. ,         

 . 
.  AP, BN  CK —  -

 ABC,    S ( . 174). 
       -

 ,  S SABN = 1
2

.    

 BM  MN = 2  1.   
ABM  AMN   ,   

 ,     BM  MN, 

. . 2  1.  S SAMN ABN= 1
3

 = 1
3

1
2

S  = 1
6

S.  -

, SNMC = SMPC = SBMP = SKMB = S SAMK = 1
6

.

. 
 ,     -

,  1
3

  S  , . . SAMC = SAMB = 

= SBMC = 1
3

S.

 2.   hc     a 
 b   . 

.   ,  -

  S chc= 1
2

 ( . 175).   

, S = 1
2

ab.   chc = ab, hc
ab
c

= .  

.    -
  6   8 ,   10 ,  

,   , hc
ab
c

=  =

= 
6 8

10
 = 4,8 ( ).

   , 
   .hc
ab
c

=

. 174

. 175

  



88  2.  

 3*.   ABC  120 2, BM —  
,  O —  .  AO  -

 BC   K.    MOKC ( . 176). 
.        

 ,  S SABM ABC= 1
2

,  SAOM = 

= 1
2

SABM  = 1
4

SABC .   ME  AK.     

, . . BO = OM,  BK = KE, . . AM = MC, 
 KE = EC.  BK = KE = EC, BK  KC = 1  2. 

  AKB   AKC  ,   

 A.  
S

S
AKB

AKC
 = BK

KC
 = 1

2
.   SAKC =

= 2
3

SABC ,  SMOKC = SAKC  SAOM = 2
3

1
4

S SABC ABC  = 5
12

120  = 50 ( 2). 

: 50 2. 

185.   ,   -
 177, )— ). 

. 176

186.   MNK  80 2.  MH  10 . 
   NK. 

187.   , :
)   BH   AC   AH = 3,4 , 

HC = 6,6 ,  A = 45°. 
)  = 4 ,  = 6 ,   = 30°.

188. )   ABC  AK  9 ,  CH  
6 , BC = 8 .    AB.

)     4,5   6 . , -
    ,  4 .  ,   

   . 

189. ,        

 ,    1
4

  . 

. 177

  



89 2.  

190.   ABC ( . 178), MK — 
  .  -

 AMKC  48 2. -
   ABC. 

191. )    -
  ,  8   15 .

)     = 90°,   7   ,    
SABC = 30 2.  .

192.   ABCD O —   , 
K —   AD.    -

 KOCD   . 

193.   ,   , 
 24 .     3  4  5.  

 . 

194.  BN  CK  ABC    M, 
SABC = 60 2. : ) SAKC; ) SKBM; ) SBMC; ) SAKMN. -

,     SABC ,  SBMC = SAKMN. 

195.    (   ),  
   (2; 3), (4; 7), (10; 4). 

196. )    450 2.      
60 .   . 

)     360 2   4  5. -
   .

197. ,        S d=
2

2
,  

 d —  . 

198.  ,   8 ,    -
 .   , 

     . 

199. ,    d1  d2   

 ,    S
d d= 1 2

2
.  

200.    32 ,     
 96 2.   .

201*.     
ha  hb  hc = 2  3  4,   260 . 

  a, b, c . 

202*.  M —   AD -
 ABCD ( . 179).  -

  120 2.  -
  MECD. . 179

. 178

  



90  2.  

203*.   180  ABC -
,   -
    . 
,  BL = CK.   

 KEC. 

204*.     -
,    a  

  S,    -
  . 

 
   ABC   -

 BKMNP,      -
    ( . 181)?

 

1.  : , , , -
,  , . 

2.    ,   .
3.      .
4.     . 

1.   : , , -
, .

2.     ,   
.

3. ,        -
.

 

  ,   .   
     6 .   : 5   

  1  50   80 ,      2  50   80  
    2   0,8 . 

 ,    ( . 182), : 
)      ,   ; 
)    ,     

 2 ,    1 2     250  ; 

. 180

. 181

  



91 2.  

)        -
,           

5   11 .

6 м

3
 м

2
,5

 м
0

,5
 м

. 182

 § 16.   
      -

     -
. ,   ABC   

C = 90° ( . 183),  AC2 + BC2 = AB2.  
,  ,   , 

     ,   
. ,  AC = 3 , BC = 4 ,  

AB2 = 32 + 42 = 25 ( 2),  AB = 5 . 
,    A  B,  

  a  b,  — c. 

.  -
    a  b 

  c     
a + b ( . 184).   , 

   ,   -
   -

.   
   .    
   -

  90°,   +  = 90°.   
. 184

. 183

A

BC катет a

гипотенуза c

к
а

т
ет

b
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     c    . 
  ,     c2. 

  ,   ,    
, . . S = (a + b)2.   ,     
       

: S cab= +4
2

2 .   (a + b)2 = 2ab + c2, a2 + 2ab + b2 = 2ab + c2, 

a2 + b2 = c2.  .

. 
  a2 + b2 = c2  a2 = c2  b2.   a  0 -

 a c b= 2 2 .  , b c a= 2 2 .  ,    
        -

 .

.  a  b — , c —   a = 8 , c = 10 , 

 b = c a2 2  = 10 82 2  = 36  = 6 ( ).
       a 

  c,     c2 = a2 + a2, c2 = 2a2,  

c a= 2   a c=
2

.

 !
     -

 a  a 2.      

  c  c

2
 ( . 185).  d    

a  a 2,      d  d

2
 ( . 186).

. 185 . 186

.     -
  ABC   a ( . 187). 

.  BH = h —  . 
     , 

  ,   ,  

AH a=
2

.     ABH  

  :

. 187
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h = BH = AB AH2 2  = a a2 2

2
 = a a2

2

4
 = 3

4

2a  = a 3
2

.   -

   S = 1
2

a h  = 1
2

3
2

a a  = a2 3
4

.  

 ,      a  -
 h   : 

h a= 3

2  —   ; 

S a=
2 3

4
 —   . 

      ,  -
      ,   

 . 

.   -
 ABC ( . 188, )  -

 BC = a, AC = b, AB = c  
a2 + b2 = c2.  ,  

C = 90°.   -
  A1B1C1 

  B1C1 = a  A1C1 = b 
( . 188, ).    A B a b1 1

2 2 2= + .     
a b c2 2 2+ = .   A1B1 = c.   ABC =  A1B1C1    , 

, C = C1 = 90°.  .

  (IV—V .  . .) —  -
   .   -

  ,      
. 

  § 16
 

 

 1.       3  4, 
  30 .   . 

. 188

a) б)
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.    ABC ( . 189) 

 AB = 30 , BC  AC = 3  4. 

 BC = 3x , AC = 4x .   -

 AC2 + BC2 = AB2,  (4x)2 + (3x)2 = 302, 

16x2 + 9x2 = 900, 25x2 = 900, x2 = 36,  = 6. 
 BC = 3  6 = 18 ( ), AC = 4  6 = 24 ( ), 

SABC = 
AC BC

2
 = 

18 24

2
 = 216 ( 2). 

:  216 2.

 2.    7 , 24   25 . : 
)  ,    ; ) -

 ,      -
. 

.   72 + 242 = 252 (49 + 576 = 625), 

  ,   ,  

    a = 7 , 

b = 24     = 25  ( . 190). 

)  —   . 

   , -

  ,   , 

. . mc = c
2

 = 25
2

 = 12,5 ( ). 

)   ,    

 ,    : hc = ab
c

 = 
7 24

25
 = 6,72 ( ). 

: ) 12,5 ; ) 6,72 .

. 189

. 190

  



95 2.  

 3.       
10 , 10 , 12 . 

.    ABC AB = BC =
= 10 , AC = 12  ( . 191).  

 BH.    -
 ,   , 

 ,  AH = HC = 6 . 
     ABH: 

AH2 + BH2 = AB2, 62 + 2 = 102,

BH = 64  = 8 ( ). 

SABC = 1
2

AC BH  = 1
2

12 8  = 48 ( 2).

: 48 2. 

 4*.     ,  7 , 
15 , 20 ,     . 

.   ABC AB = 7 , BC = 15 , 
AC = 20  ( . 192).   BH. 

 AH = x , HC = (20  x) . 
    -

  ABH  CBH : 
BH2 = AB2  AH2 = 72  x2, BH2 = BC2  

 HC2 = 152  (20  x)2.  72  x2 = 152 
 (20  x)2, (20  x)2  x2 = 152  72.  ,   = 5,6. 

, AH = 5,6 , BH = AB AH2 2  = 7 5 62 2,  = 4,2 ( ).
: 4,2 . 

 

205.   a  b  ,  -
 c:

) a = 9 , b = 12 ; ) a = 12  , b = 13  ;

) a = 1 , b = 2 ;  ) a = 7 1  , b = +7 1  . 

206.     a  b,  c. -
  b, : 

) a = 6 , c = 10 ; ) a = 3 , c = 6 ; 

) a = 24 , c = 25 ; ) a = 3 2  , c = 2 7  . 

207.    12 ,  -
 13  ( . 193).   -

.

. 191

. 192

. 193
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208.    9     

.     117   
( . 194).   . 

209.   , :

)    100 ,     — 48  ( . 195);
)   13 ,     — 10 .

210.     
  ( . 196).  

,    , 
 64 2,  , -

  ,  289 2.  
 ,    

. 

211. ,    
 ,   : 

) 20 , 21 , 29 ;

) 5 , 6 , 7 ;

) 2  , 3  , 5  . 

212.     : 

) 6 , 8 , 10 ;
) 1,6 , 3 , 3,4 ;

) 2  , 8  , 10  . 

213.   . : 

)    ,     4 ;

)    ,    16 3  2.

214.    ,  : 

)  100 ,   130 ;
)  24 ,   25 ;
)  a,   b. 

215. )      21 , -
 — 15 .  .

. 194 . 195

. 196
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)       2   
   2   .   -

. 

216. ABCD —  ( . 197). :

)  ; )  AC. 

217. ABCD —  ( . 198), KD = 12. :

)  ;
) ,    CD.

218.    ,   199, -
,          -

 CA  CB,      -
 AH  HB,     

. 

219. )     ,  4 .
)   ,    50 2. 

220.     13 , 14 , 15 .  -
   . 

221.   ABC,    AB  BC, -
    9   12 .   -

 . 

222.   a.    ,   x, 

 a 2.  

223*.    ABC,   AB = 6 , BC =
= 8 ,  BM = 5 . 

224*.   ,    3 , 4  
 5 . 

225*.       12 , 
16 , 20   . ,    

          
.        

  . 

. 197 . 198 . 199
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226*.    AB,   
  ( . 200),  A(2; 4), 

B(6; 7). 

227*.   m  n,  m  n.   
     x, :

) x m n= +2 2 ;  ) x m n= 2 2 .  

 3D
  201    ,  -

      ,  
 4 ,    .       

 . 
           

.     . 
     (     

 ).    .     
  (   )?

. 201

 
   ,  

     ,   -
,        6 ,  -

        3 . 
,     

     ,   
 18      50 . 

       .  -
         
,  . 

. 200
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.      
   180 / .  -

,    202,   
 ,       -

   ,      
.    -

. 

   : 1)     -
; 2)      ; 3) -

       
. 

    
 . 

  203, )  -
  -

     -
  c2.   

3  1, 4  2  ( . 203, ), 
,     -

  a2 + b2.  ,  
c2 = a2 + b2.

 § 17.  

.  BD -
  ABCD   : 

 ABD  B D ( . 204).  BH  DK 
    h . 

 S  = SABD + SBCD = 1
2

1
2

ah bh+  = 
a b

h
+
2

.

 . 

. 202

. 204

23,8 м

8
,2

3
 м

. 203
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. 
     m

a b= +
2

,     

     S  = mh. 

. ,   ,   -
    , . 

.  ,   AOB 
 COD  ( . 205). ,  
 ABD   ACD ,     -

 AD — ,   BH  CK   
    AD  

BC.       -
   AOD, ,  SAOB = SCOD. 

   . 
    1   2. 

 2

  , 
  .

 1

  , 
  .

  § 17
  

 

 1.    ABCD ( . 206), BH = 7  — 
 , HD = 10 .   . 

.  1.   
 ABH    CKD 

( . . 206).   HBKD  
 ,   . -
  HBKD   

 ABCD,     -
    .  SABCD = 

= SHBKD = HD  BH = 10  7 = 70 ( 2).

. 205

. 206

  



101 2.  

. ,  ,  KCD + DCB = 180°. 

 2.    2 § 10   -

 HD
a b= +

2
.     HD    .  

SABCD = HD  BH = 10  7 = 70 ( 2). 

: 70 2.

 2.    ABCD   AD  BC 
AD = 18 , BC = 8 , AB = 13 .   . 

.  1.    BH  CK 
( . 207).  ABH  DCK   

 (BH = CK)   (AB = CD). -
 AH = KD.   HBCK  
 ,   — . 

 HK = BC = 8 , AH = 1
2

(AD  HK) =
= 1

2
(18  8) = 5 ( ).   ABH 

   BH = AB AH2 2  =

= 13 52 2  = 144  = 12 ( ).  -

 SABCD = 
AD BC

BH
+ +=
2

18 8

2
12 = 156 ( 2). 

 2.  CM  AB ( . 208).  
 BC  AM,  ABCM — .  -

   -
,  AM = BC = 8 , CM = AB = 13 . 

 MD = AD  AM = 10 .  -
 MCD — .   CK 

    .    
  ,   

,    ,  KD = MK = 
= 5 .     CKD    

CK = CD KD2 2  = 13 52 2  = 12 ( ).  SABCD = 
AD BC

CK
+
2

 =

= 
18 8

2
12

+
 = 156 ( 2).

: 156 2.

 3.  BD  AC  ABCD ( . 209, ) -
   8   10 .   . 

.  1.  CK  BD ( . 209, ).   BC  DK, 
 DBCK — .  DK = BC, CK = BD = 8 .  

,  ACK =  AOD = 90°      
  . ,    ABCD   

. 207

. 208
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 ACK. ,  ACD    
 ,   ABC  CDK ,     

  BC  DK  ,   . 

SABCD = SACK = 
AC CK

2
 = 

8 10

2
 = 40 ( 2).

 2. SABCD = SABC + SADC = 1
2

1
2

AC BO AC OD+  = 1
2

AC BO OD( )+  = 

= 1
2

AC BD  = 1
2

8 10  = 40 ( 2).     -

,    ,   -
 . : 40 2.

228. )      14   9   -
 6 .

)      96 2  , -
 5   11 . 

)     6 ,  8 ,  
80 2.    . 

229.    ,  :

)  32   18 ,     14 ; 
)  2   6 ,    5 .

230.     ABCD   -
,  17 ,   10   26 . 

231.   h,   m, -
 S. 

) h = 12 , S = 72 2.  m. 
) m = 9 , S = 36 2.  h. 

232.   ABCD ( . 210)  A = 90°, 
AD = 14,5 , BC = 7,5   C = 135°. 

  . 

. 209

. 210
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233.     ABCD  5  
( . 211),   BH   AD   AH = 3 , 
HD = 7 .   . 

234.   ABCD, MN —    ( . 212).  
  AMK  CKN  32 2.  -

  ABCD. 

235.       60°, :

)    4   10 ;

)    8 ,    4 3  . 

236.   a  b,   c  d.  -
 , :

) a = 6 , b = 3 , c = 4 , d = 5 ;
) a = 8 , b = 3 , c = 3 , d = 4 . 

237.      a  b   d1 
 d2, :

) d1 = d2 = 15 , a = 8 , b = 12 ;
) d1 = 12 , d2 = 5 , a = 9 , b = 4 . 

238.    ABCD   BC  AD 
  , AD —  ( . 213).    

 ,  BC = 12   AD = 20 . 

239.   ,    -
 ( . 214). 

. 211

. 213 . 214

. 212
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240*.  AC  BD  ABCD    O, 
SBOC = 4 2, SAOB = 8 2 ( . 215).   .

241*.      4 ,   
  60°,     

.    ,   
   (      

  ). 

242*.   ABCD   AB = 8 ,   -
   CD   AB  10 .  -

 . 

243*.   ABCD AB = BC,  B  D —  
( . 216).  BK   AD  4 .  

  ABCD. 

 

1.  .
2. ,   . 
3.       .     

  .
4.   .

1.   . 
2.    . 

В

. 215 . 216
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 § 18*.     
  «  »

 1.    ABCD,   -
 AMD,  M  BC,  16 2. 

.    -
    . 

 1. (  —    
 .) 
  AMD   M   AD = a -

  h,     -
 ABCD ( . 217).  

SAMD = 1
2

ah,  SABCD = ah = 2SAMD = 2  16 = 32 ( 2).

 2. (  —  -
.)

 MK  AB ( . 218).   -
: ABMK  KMCD.  AM 

 MD      -
  :  -
     . 

        , 
  AMD —       -

. ,   AMD    
.  SABCD = 2SAMD = 32 ( 2). 

 3. (  —  .) 
   M   BC ( . 219) 

   : 
SAMD = S SAM D AM D1 2

=  = … = SACD.    -

    a  , 
 h (     

 AD  BC).  SACD = SAMD = 16 ( 2). 
   AC    

  ,  S SACD ABCD= 1
2

,  -
 SABCD = 2SACD = 32 ( 2).

: 32 2. 

 

244.    ABCD 
( . 220),    -

 AOB  COD  24 2. 

. 217

. 218

. 219

. 220
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. 221 . 222

245.   ABCD.  M  K —   AD  CD -
.  AC   BM  BK   

G  F . ,     -
  GBF. 

246.   221  M, N, K  P —   -
. ,     S1 -
 PEK   S  ABCD. 

247*.   ABCDEF     
 ( . 222): AB = DE, AB  DE, BC = FE, BC  FE, 

AF = CD, AF  CD.    60 2. -
   BDF. 

248*. ,   ABCD  ( . 223),   
       . 

249*. ,   ,   -
     , 

   .

 2.   ABCD 
     

( . 224). ,   -
   , . . 

S1  S3 = S2  S4. 
.  ABO  CBO -

  ,    B. 
     , 

. . 
S

S
ABO

CBO
 = 

S

S
1

2
 = AO

OC
.   

S

S
ADO

CDO
 = 

S

S
4

3
 =

= AO
OC

.   
S

S

S

S
1

2

4

3
= ,  S1  S3 = S2  S4.   -

 . 

.  S1 = 15 2, S2 = 12 2, S3 = 8 2 
( . 225), ,   S1  S3 = S2  S4,

 S4  12 = 15  8,  S4 = 
15 8

12
 = 10 ( 2). 

. 223

. 224

. 225
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 3.      ( -
,     )  -

  ( . 226, ). ,    
  , . . S1 + S3 = S2 + S4. 

.   O    MN 
 PK   , , , D ( . 226, ).   AOB  

OM — .       -
.  SAOM = SBOM = x. , SBOK = SCOK = y, SCON = SDON = z, 

SPOA = SPOD = t.   S1 + S3 = x + t + y + z, S2 + S4 = x + y + z + t,  
S1 + S3 = S2 + S4.    . 

.  S1 = 11 2, S2 = 16 2, S3 = 19 2 

( . 227), ,   S1 + S3 = S2 + S4, 
 11 + 19 = 16 + S4,  S4 = 11 + 19  16 = 

= 14 ( 2).

 

250.   ABCD,   BC  AD, O — 
  , SAOD = 27 2, 

SBOC = 3 2.  SABCD.

251.   ABCD   AD  BC. 
     O. 

,  SBOC = S1, SAOD = S2.  
   S1  S2.

252.   ABCD ( . 228), SKMC =
= 9 2, SKCD = 15 2.   -

. 

253*.    ABCD -
   MN  PK ( . 229). 

,     -
     

 . 

. 227

. 229

. 228

. 226
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 4.   ABCD  M —    CD. 
,    ABM    
 ABCD. 

.  1.   -
   KM   BH ( . 230). 

    -
, , KM  AD.    

 BE  KM,  BE —  KBM. 

   BE = EH BH= 1
2

.   

S KM BEKBM = 1
2

.   KM —  -

 ABM.       -
 .  SABM = 2SKBM =

= 2 1
2

KM BE  = KM BH1
2

 = 1
2

SABCD .  

C  2.    M  
PN,  AB ( . 231).   -

  CMN  DMP (  2-  -
  ).   

ABCD    ABNP,  
  ABM   -

  ABNP ( .  1 -
 ). 

 

254. ABCD —  (AD  BC), M —   , N — -
  CD, S BC = S1, SAND = S2, SA CN = S3. ,  

S3 = S1 + S2.

255.   ABCD  K   AD, -
 M —  BC, SAMD + SBKC = 36 2.   -

. 

256.  BC  AD  ABCD -
  2  5, SABC = 18 2.  
 . 

257*.   ABCD  K  M — -
   AB  CD -

 ( . 232). ,   -
     -

  . 

. 230

. 231

. 232
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    ,    
   ,   . 

     .

 5. ,      ,  -
  ,      -

, . . x + y + z = const*. 
.  AB = BC = AC = a; 

x, y, z — ,    M 
   ( . 233).  -
 M    . -

    :  AMC, 
 AMB, BMC,     

  ABC.   ABC,   , 

 1
2

ah  (  h — ),    , 

  1
2

ax  + 1
2

ay  + 1
2

az.   1
2

ax  + 1
2

ay  +

+ 1
2

az  = 1
2

ah.       1
2

a,   x + y + z = h. 

         
,       -

.    . 
*   ( )     -
 « »    «const».  ,   

   « ».

258.    ABC.    AC  
 M. ,    ,  

  M    ,   -
   . 

259.     -
 : «  -

     , 
  ». 

260*.  ABC —  ( . 234). 
  F,    ABC, 
     FM, 

FK, FN. ,    -
     

 . . 234

. 233
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  ,      1 ,   

  ,   207  595 2? 

Минск
Гродно

Брест Гомель

Витебск

МогилевМинск
ГГродноГ

Витебскк

    ,    
 .        

  1,2 .       1,5  
 ,     235.

.          
0,01 . 

. 235

 
 « »    

    , -
   236.    -

      
.

,   1     
1,2  ( ).      
18   . 

50
0 

м

600 м

400 м

. 236

  



111 2.  

. : 
1)     ;
2)       ;
3)     . 

 .    ( ) 
  29  1946 .     -
     
.         
  10 %      -

    « »    60 . 
   17 000 .     

  4  « » . 

 3D

    (  
   )   -

   . 

.   237   -
 ,     -

   ,  12   6 ,  
   ,  60°.   -

     . -
    .

. 237
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1.  : S = a2, : S = ab, : 

S = ah, : S = 1
2

ah,  : S
a b

h=
+
2

.  

2.   : S ab=
2

,  : S
d d

= 1 2

2
.  

3.   ,   : h ab=
2

.  

4.  : a2 + b2 = c2. 

5.   : S a=
2 3
4

,  : h a= 3
2

.

6.       . 

7.         
  . 

 

 2

  ABCD  120 2, 
 D = 10 .  -

 .

 1

     
  ABC.

 3

   6   
8 ,  3   7 . -

 SABCD.
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     2

1.    D.

2.       ABC.

3.    .

4.    ABCD.

а) в)б)

5.    ABCD.

а) б) в)
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  I   II
1.     .    ?
2.    (  ) : 

 1) …  
 2) …
 3) …

     . 

3.    ,  , 
  . 

4.           
?  

5.      ?     
.     . 

6.  8       . 

     12     -
,     90°  45°.

6

2

6

12

   ,    . 
,         -

 .  

     « . 8 .» 
   : http://e-vedy.adu.by,  « »,  

« . 8 .».

  



Подобие
треугольников
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 § 19.   
   a  b    ,   

 a
b

.      : a  b, c  d. ,  -

 a  b   c  d,    , 

  a
b

c
d

= .  

,   AB = 5   CD = 10   -

 A1B1 = 4   C1D1 = 8 ,   AB
CD

= =5
10

1
2

,  
A B

C D
1 1

1 1

4
8

1
2

= =   
AB
CD

A B

C D
= 1 1

1 1
.  

   a, b, c  d  -

 a
b

c
d

= ,     : a
c

b
d

= ;  

b
a

d
c

=  ( . 238).

      

, : b
a

d
c

+ = +1 1,  
a b

a

c d

c

+ +=   

       
. ,  a, b  c   m, n  k,  

a
m

b
n

c
k

= = ,   -  — a  b  c = m  n  k.

    1   2. 

 1

 AC  CB = 5  3,    
: 

) BC  AC;  ) AC  AB? 

 2

 AB
CD

MK
PE

= ,     -

  PE? 

  I     «      
         -

,    ,      -
    ».      

  . 

. 238
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    : « -
       ». 

: AA1  BB1  CC1 ( . 239).

: AB
BC

A B

B C
= 1 1

1 1
.

.   AB1, 
CB1, A1B  C1B.    AB1B  CB1B -

  ,    
B1,      : 
S

S
AB
BC

AB B

CB B

1

1

= .     A1BB1  C1BB1  

 ,    B,  
S

S

A B

B C

A BB

C BB

1 1

1 1

1 1

1 1

= .    AB1B 

  A1BB1 :     BB1   , -
   A  A1 (   AA1  BB1).   CB1B 

 C1BB1:     BB1   ,   

 C  C1 (   CC1  BB1).  AB
BC

A B

B C
= 1 1

1 1
.   . 

.          -
 ,      ,     . 

   , 
      

   .
   ,    

    , -
   . 

    3   4.

. 239

. 240
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 3

   -
 .  -

  x.

 4

 ,   , 
   .

  § 19
  

 

 1.     p  k,  -
 a  b  ( . 241).  x  y  ,   

.     xy. 
.    

x
6

5
8

=   
y

8
5
6

= .

 x = =6 5

8
3
4

3 ,  y = =8 5

6
2
3

6 ,  

xy = =6 5

8

8 5

6
25.  

: 25. 

 2.    ABC (AB = BC)  -
 BH.  K   BH   1  3,   -
 AC.  AK   BC   M.  -

 BM
MC

.  
.   -

 ABC  BH   , -
 AH = HC.  HN  AM ( . 242). 

   (   C) MN
NC

AH
HC

= ,  

 MN = N  = x.   KH
BK

= 1
3

 (  

)  HN  KM,    -

  (   HBC) MN
BM

KH
BK

= = 1
3

.  

 BM = 3MN = 3x, BM
MC

x
x

= =3
2

3
2

.  

:  3  2.

. 241

. 242
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 3.     : )    -
 a   m  n; )    a, b  c  

 x,      a
b

c
x

=  ( -

   ). 
. )    AB = a   m  n ( . 243).  -

 A    AK      AC = m  
CD = n.   BD.  CM  BD.    

 AM  MB = AC  CD = m  n. 

a

. 243

. 244

.         
 m  n,   AK   m   

,   n   .   .

)    A ( . 244).     -
  AB = a, BC = b.    —  AD = c. 

  BD.  CK  BD, K  AD.  DK = x — -

,        a
b

c
x

= .  

 4*.   ABC  36 2, BM AB= 1
3

,  

MK  AC.   S1, S2  S3  MBK, AMK  AKC 
( . 245). 

.    BM  AB = 1  3. 
  BM  1 , AB — 3 , 

 MA — 2 .  BM  MA = 1  2. 
     

BK  KC = BM  MA = 1  2.    AKC 
  ABK   , -

   A,     
  BK  KC,   1  2.  . 245
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S3 = 2
3

2
3

36SABC =  = 24 ( 2), SABK = 1
3

1
3

36SABC =  = 12 ( 2).   

MBK   AMK   ,    K,  
     BM  MA,  , 1  2.  S1 =

= 1
3

SABK  = 1
3

12  = 4 ( 2), S2 = 2
3

SABK  = 2
3

12  = 8 ( 2). 

: 4 2, 8 2, 24 2. 

.   : 

1) SABK = 1
3

SABC ,  SMBK = 1
3

SABK  = 1
3

1
3

SABC  = 1
9

SABC  = 1
9

36  = 4 ( 2),

2) SAMK = 2SMBK = 2  4 = 8 ( 2), SAKC = 36  4  8 = 24 ( 2).

 

261.   : a = 3 , b = 4 .     -
   a  b: 

) m = 6 , n = 8 ; ) k = 9 , p = 16 ; 

) c = 1 1
2

 , p = 2 ; ) l = 3,6 , g = 180 ?

262.   246, )— ) m  n  k.    x (  
   ). 

. 246

. 247

263.   247  MN  PK   BC. 
: 

)  AN  KC;
)   ABC (     ).
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264.   248 AGFE — , 
GB = 4 , BF = 5 , FC = 10 . -

  ABC  45 . -
: 

)  AG, AC, AE;
)   AGFE. 

265.   ABC   AK  -
 KM,   AC,  
 M   AB; MB = 

= 6 , BK  KC = 2  3. :

)  AM; 
)  MK.

266.   249 MK  AC. :
) MB,  AB = 32 , BK  KC = 5  3;
) AB,  AM = 18 , BC  BK = 3  2;
) BK,  BM = 12 , AM  KC = 4  5;
) BC,  AM  AB = 2  7, BK  KC = 6 . 

267.          -
: ) 2  3; ) 3  5 (     

   ).

268.   ABCD ( . 250)   FP  HT, -
 , MK —   , CD = 60 . 

 MF  FB = 2  3, MH  HA = 1  2,     -
 PT?

269*.   ABC   BM,  F —  -
.  CF   AB   K.  -

 AKFM  50 2.    ABC. 

270*.  M, N, K  P —    ABCD 
( . 251).   ABCD  120 2. -

   A1B1C1D1. 

271*.   a  b.      

    x,  x a
b

=
2

.

. 248

. 249

. 250 . 251
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 § 20.  
    ,   -

. ,    (252, )  ,  
     ( . 252, )     F1 

 F2,        -
  ,     252, ). 

    F1  F2   « ».  
F1  F2. 

. 252

  -
   ,  -

     
 . 

   ABC   A1B1C1 ( . 253) 
  : 

1)  A =  A1, B = B1, C = C1;

2) AB
A B

BC
B C

AC
A C1 1 1 1 1 1

= = ,    -

. 
         
   . ,   ABC  MNK, 

  A  M, B  N, C  K — .
     -

   .   ABC   A1B1C1,  
AB

A B
k

1 1
=  —  .    -

         
      -

. ,   ABC   A1B1C1  AB
A B1 1

2= ,   k = 2.   

 A1B1C1   ABC    k
A B

AB
= =1 1 1

2
.  

. 253
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     -
:

1.   ABC   A1B1C1,   A1B1C1   A2B2C2,   ABC   A2B2C2. 
2.   ABC  MNK  k = 1,   ABC = MNK. 

     ,  -
  . 

:  ABC, MK  AC ( . 254).
: MBK   ABC.

.   MBK  
ABC  : BMK = BAC, BKM = 
= BCA    -

  MK  AC, B — . 
,    MBK  ABC 

  . 

    BM
MA

BK
KC

= ,   BM
AB

BK
BC

= .   

KN  AB.     AN
NC

BK
KC

= ,   AN
AC

BK
BC

= .  

 AMKN —  (MK  AC, KN  AB).  MK = AN  

MK
AC

BK
BC

= .   BM
AB

BK
BC

MK
AC

= = .      MBK  ABC 

 ,   ,   . -
 . 
    1   2. 

 1

    -
 ,   

   …
) 20; ) 18; ) 24; ) 23.

 2

 EF  AB,  AF = …
) 6; ) 7; ) 8; ) 6,5.

. 254
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  § 20
 

 

 1. ,      
   . 

.    
    a, b  c. 

    -
 — ka, kb  kc,  k —  -

 ( . 255).  

P

P
2

1
 = 

ka kb kc

a b c

+ +
+ +

 = 
k a b c

a b c
k

( )
.

+ +
+ +

=

,    -
  .      -

   . 

.       -
  ( , ,   . .)   . 

 2.    256 .   A = G, 
B = F, AB = 18 , AC = 21 , EF = 10 , EG = 14 .   

 BC  FG. 
.    A = G, B = F,  

C = E.  AC  EG, AB  FG, BC 
 FE — ,    

  .   =  , 
FG =  .    -

   -

,  BC
FE

AC
GE

= ,   x
10

21
14

= ,   

x = =10 21

14
15,  BC = 15 . , FG

BA
GE
AC

= ,  
y

18
14
21

= ,  y = =18 14

21
12, 

FG = 12 . 
: BC = 15 , FG = 12 .

 

272.  ABC  A1B1C1   257, ), ) ( . . 126) 
.       

 ,    (   -
  ). 

B

x

E

F

C

G

y

A

18

21

10

14

. 256

. 255
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273.  ABC  MNK   258, ), ) , 
 A = M, C = K. :

)  AC + MN;
)   MNK (     ). 

. 257

274. ,   ABC  MNK. : 

)   B,  M = 80°, K = 40°;
)   K,  N = 75°,  A = B; 
)   AB,  BC = 15 , MN = 21 , NK = 45 ;
)   MNK,   A = 90°, BC = 15 , AB = 

= 12 , NK = 5 .

275.   259 MK  AC, MK = 6 , MB = 4 , AM = 2 .  
AC. 

276.   260 BAC = 90°, HK  AC, AK = 4 , KC = 12 , 
AB = 8 .  HK. 

277.   261 AK = 4 , KB = 8 , EC = 12 .  -
  KBEF. 

. 258

. 259 . 260 . 261
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278.    
 262 , C = 71°. 
   N. 

279.  ABC  A1B1C1 -
.   ABC  24 , 

 A1B1C1  36 . 
 AB  8 . -

   -
 A1B1. 

280. ,   ABC  MNK    k = 3 
AB

MN
k= .    MNK,  AB = 4 , BC = 5 1

3
 , 

AC = 2 2
3

 . 

281. ,        -
,  .     

.

282.   ABC.     -
,   . ,  -

   A1B1C1   ABC. 

283.   ABCD, AD = 15 , BC = 6  —  -
, AB = 6 , CD = 12 .    -

     K.    BK  CK. 

284.   ABCD.  K    AB, 
 P —   CD, KP  AD; BC = 4 , AD = 11 , 

KP = 6 .   CP  PD.

285.   263 MBCK —   ,  10 , 
15 , 4   6 .     ABC 

  . 

286*.   ABC AB = 4 , AC = 12  ( . 264).  -
  AMNK.

. 262

. 263 . 264
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287*. ABC  A1B1C1    k = 2
3

.  , 

 AB + BC = 24 , A1B1  B1C1 = 6 .  AB. 

288*.        6   
12 ,  — 12   18 .    -

  ,    2-  -
 1- : )  ; )  . 

289*.      OAB,  O(0; 0), 
A(3; 5), B(3; 0).  -   OA1B1, -

 ,    2    -
 OAB.    A1  B1. 

 § 21.   

:  ABC,  A1B1C1,
  A =  A1, C = C1.

:  ABC   A1B1C1. 
.   -

 AC  ABC  
AC2,   A1C1,   
C2B2  CB ( . 265).   AB2C2. 

  ,  -
 ,    ,  ,  
 AB2C2   ABC.  C2 = C    -

  BC  B2C2   AC,  C = C1  ,  
C2 = C1   A1B1C1 =  AB2C2  2-    -

. ,  ABC   A1B1C1.  .

. 
     

     -
 ,    

.    ,  -
     .

  266   
MKC  BAC ,     C — . 

 KM
AB

KC
AC

MC
BC

= = .

. 265

. 266
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:  ABC,  A1B1C1,

  AB
A B

AC
A C1 1 1 1

= ,   A =  A1.

:  ABC   A1B1C1. 
.   

 AC  ABC 
 AC2,   

A1C1,   C2B2  CB ( . 267).   AB2C2.   -
,   ,    , 

 ,   AB2C2   ABC.  AB
AB

AC
AC2 2

=  (1).  -

 AB
A B

AC
A C1 1 1 1

= .    A1C1 = AC2  AB
A B

AC
AC1 1 2

=  (2). -

  (1)  (2),   ,  AB2 = A1B1.  
 A1B1C1 =  AB2C2  1-     . -

,  ABC   A1B1C1.  .

:  ABC,  A1B1C1, 

 AB
A B

AC
A C

BC
B C1 1 1 1 1 1

= = .

:  ABC   A1B1C1. 
.   

 AC  ABC  -
 AC2,   A1C1, 

  C2B2  CB ( . 268). 
  AB2C2.   -

,   ,    , -

 ,   AB2C2   ABC.  AB
AB

AC
AC

BC
B C2 2 2 2

= =  (1).  -

 AB
A B

AC
A C

BC
B C1 1 1 1 1 1

= = .    AC2 = A1C1  AB
A B

AC
AC

BC
B C1 1 2 1 1

= =  (2). 

  (1)  (2),   ,  AB2 = A1B1, 
B2C2 = B1C1.   A1B1C1 =  AB2C2  3-    -

. ,  ABC   A1B1C1.  . 

. 267    

. 268
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    1   2. 

 1

ABCD — .   
 BOC  DOA?

 2

   AOC  BOD?  
,    ?

 
     ( . 269). 

     
 ?

  § 21
  

 

 1.  ,    270,   -
 AD  DE. 

.  -

 ABC  ADE     

(  A — ).   -

  . 

  AD: AD
AB

AE
AC

= ,   x
4

2
3 2

=
,

,  

x = =4 2

3 2
2 5

,
,  ( ). 

  DE: DE
BC

AE
AC

= ,   

y

2 4
2

3 2, ,
,=  y = =2 4 2

3 2
1 5

,

,
,  ( ). 

: AD = 2,5 , DE = 1,5 .

.     . ,   -
  ABC       ,  

      . 

. 269

2
,4

 с
м

. 270
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 2. ABCD — , AD = 30   BC = 15  —  , 
AC = 27 , BD = 33  —  ,    

 O.    AOD ( . 271). 
.  BOC  DOA -

  1-    -
: CBO =  ADO    

    AD  BC  
 BD, COB =  AOD  -

.    : 
OC
OA

 = OB
OD

 = BC
AD

 = 15
30

1
2

= .    OC
OA

= 1
2

  

OB
OD

= 1
2

.   OC = x ,  OA = 2x . -

 2x + x = 27, x = 9, O  = 9 , OA = 18 . 
 OB = y ,  OD = 2y.  y + 2y = 33, y = 11, OB = 11 , 

OD = 22 . PAOD = AO + OD + AD = 18 + 22 + 30 = 70 ( ). 
: 70 . 

 3.   ABC   BK ,  
 ABK =  ACB, AK = 9 , KC = 7 .   AB ( . 272). 

.   ABC  AKB  
A — ,  ABK =  ACB  . -

  ABC   AKB   .  -
  ,   ABC =  AKB 

 AB
AC

AK
AB

= .   AB = x ,  x
x16
9= ,  

x2 = 9  16, x = 9 16  = 3  4 = 12, AB = 12 . 

: 12 .

.          -
,         -

        . 

 4.   ABCD,   AD = 18  BC = 4,5, -
 AC = 9.   +  = 64°,      ( . 273)?

.   ABC  DCA: BC
AC

= =4 5
9

1
2

, ,  AC
AD

= =9
18

1
2

,  
 ACB = CAD (    

   AD  BC  
 AC).   ABC  DCA  

      (  
2-    ). 

 BAC =  ADC  -
    , 

. .  = .   = 64
2

°  = 32°. 
: 32°. 

. 271

. 272

. 273
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290.    ABC.   AB   B  
 BB1,  2    AB,   AC   C 

  CC1,  2    AC. , -
  AB1C1   ABC.    ?

291. ,     A1C1  ABC  A1B1C1 
  ( . 274)?   . 

292.   ,  
  275,   ? 

. 274 . 275

. 276

293.     276, ), )   -
.   ,    (  -

   ). 

294. ,    -
    

  ,   
 . 

295. ,  -
   -

 277 .  -
   -

: PABC  PKNM. . 277
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296. ,   ABC  A1B1C1 . 

)  AB = 21 , BC = 27 , B1C1 = 9 , A1C1 = 10 ,   
   ABC? 

)  A1B1 = 4 , B1C1 = 6 , A1C1 = 8 ,   ABC  
27 ,        ABC?

297.    ABC ( . 278) 
 A = 90°, AB = 6 , AC = 8 .  -

  BC  -
 MK.    MK. 

298.   ABC    
MK, KN  MN, M  AB, N  BC, K  AC. 

,   ABC  NKM. 

299.  M, N  K —    AB, BC  AC 
 ABC, MN  KN  MK = 5  3  4, PABC = 48 . -

   ABC. 

300. )   ABCD ( . 279, ) BC = 9 , AD = 18 , OD = 8 . 
 BO. 

)   ABCD ( . 279, ) BC = 18 , AK = 5 , 
KC = 15 .  MD. 

)   ABCD ( . 279, ) AD = 12 , MC = 4 , 
KM = 6 .  AK. 

. 278

. 279

301. ,    a   c   
    a1  -

 c1    a
a

c
c1 1

= ,    
 . 

302. ,    :

)  ;
)  ;
)   

     . 

303.   ABC  MNK ( . 280).      
 MNK (     ). 
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304.   ABCD   AD = 21 , BC = 7 . -
   AC = 20 , BD = 16 , O —  -

 .    AOD.

305.   281 KMC =  ABC, AM = 4 , MC = 6 , KC = 5 . 
   BK. 

306.   282 AM  CK —   ABC, CM = 9 , 
BM = 3 , BK = 4 .    AK. 

. 280 . 281

. 282 . 283

. 284

307.   283 ABCD — , AK —   BAD, 
AB = 12 , BC = 8 , CK  KD = 1  5.   -

 AD. 

308.   284, )— )  ,   
.        . 

309.    ABC ( C = 90°), -
  CH.      -

        
. 
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310.  ,    285, ), ), : 
)  CH; 
)  AK (   AC   AB). 

311.    ABC,   AB = BC  
B = 36°,   AK. ,   -

  . 

312.   AMNC  22  ( . 286),  -
 ABC  24 ,   MBN  

8 . : ) MN; ) AC. 

313. )   ABC   BM (M    
AC), BMC =  ABC, AM = 7 , MC = 9 .   BC.

)   ABC   BM (M   -
 AC),  ABM =  ACB, AB = 2 , AC = 4 .  -
 AM  MC.

)   ABC   BM (M   -
 AC),  ABM =  ACB, AB = 4 , BC = 6 , M = 3 .  

 AC.

314. )   ABCD   BC   M ,  
BM  MC = 5  7.  DM   AB   K.  

K,  AB = 42 .
)   ABCD    AB  -

 B   M.  DM   AC  -
 K ,  AK  KC = 11  4.    BM,  

AB = 640 .

315*.    ,     287.  
AC = 70 , BH = 30  — ,      

? 

316*.   ABCD  -
 210 2.   AD  -

 K,   CD —  M ,  
AK  KD = 2  1, CM  MD = 2  3. -

 AM  BK    P. -
   APK.

. 285 . 286

. 287
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317*.   ABCD  AD = a   BC = b . -
 KM    O    

 ,       

. ,  KM ab
a b

=
+

2 .

   ,    
   ,   

  .
    

  . ,   
    ,    -

      -
. 

 

1.   . 
2.     (   ). 
3.   ,   . 
4.    .
5.    . 

1.       -
      . 

2. ,     .
3.     .

 § 22.   

:  ABC, CK — .

: BK
KA

BC
AC

= .  

.   A  ,   
CK      D    BC ( . 288, 

. . 137). BCK = BDA     -
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 CK  DA   BD; KCA = DAC  
     CK  

DA   AC.   ,  BCK  KCA 
(CK — ), ,  CDA = CAD. 

  ACD —  (   -
 ), CD = CA.  -

   BK
KA

BC
CD

= ,   BK
KA

BC
AC

= .  
 . 

   «  -
  ». 

    1   2. 

 1

  ABK = CBK,  KC = … . 

 2

 BK —    ABC, 
 S1  S2 = ... .

  § 22
  

 

 1.     6  8.  
,        

. 
.    ABC C = 90° , BC = 6, 

AC = 8, CK —  ( . 289).  -

  AB BC AC= +2 2  = 6 8 102 2+ = .  
 AK = x, KB = 10  x.   

  AK
KB

AC
BC

= ,    

x
x10

8
6

=   x
x10

4
3

= .   3x = 4(10  x), 

7x = 40, x = 40
7

.   10  x = 10  40
7

30
7

= .  

: AK = 5 5
7

,  KB = 4 2
7

.

: 5 5
7

;  4 2
7

.

. 288

. 289
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 2.   A  ABCD  -
 BD   K,   BC —   M. ,  MC = 4, 

BK  KD = 1  2.    ( . 290). 
.   ABD, AK —  

.    -
   , -

  ,   
AB
AD

BK
KD

= = 1
2

,  AB = x, AD = 2x.   

BAM = DAM (AM — ),  
DAM =  AMB    

    AD  BC   AM,  BAM = BMA. 
  AMB — , AB = BM = x, BC = x + 4.   

, BC = AD = 2x.  2x = x + 4, x = 4, AB = 4, AD = 8, PABCD = 
= 2(AB + AD) = 2(4 + 8) = 24. 

: 24.

.        -
 BKM  DKA. 

 

318.   291, )— )     -
.    x (     ). 

. 290

. 291

а) б) в)

319.   ABC AC = 8 .   BC   F ,  
BAF = CAF, BF = 3 , FC = 4 .    ABC. 

320.    ABC,  AC = BC = 16 ,  -
 BK, K  KC = 1  4.   AB. 

321.    6 , 7   8 .   
,        

   . 

322.    AK   ABC, 
  AC = 6 ,  AB = 10 . 
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323.   ABC AC = 48 , BC = 36 .   AB -
  D, ,  AD  DB = 4  3, BDC + CD = 104°. -

  ACB. 

324*.   ABCD,   AB = 15 , AD = 30 . -
 M    BD     BC  CD. 

   CMD. 

325*.     ABC   B -
  AC   K. ,  AK  CK = AB  BC.

 § 23.    
  

   « » : «   
   2 ,       -

?»     : «  2 !»,   
. 

  .   292     2 , 
  4 2.      2 ,  -

    4    16 2.  ,  
   4 ! 
 ,       3 ,   

   32 ,    9 . 
     . -

     . 

. 292 ( )( )
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:  A1B1C1   ABC ( . 293). 

: 
S

S

A B

AB

A B C

ABC

1 1 1 1 1
2

2
= .

.  k — -
   A1B1C1   ABC, 

  A — .  A1B1 = k  AB, 
A1C1 = k  AC. 

  BH  B1H1 -
 .    A1B1C1   ABC,   A1 =  A. -

  A1B1H1  ABH    .  
B H

BH

A B

AB
k1 1 1 1= = ,  B1H1 = k  BH. 

S

S
A B C

ABC

1 1 1  = 

1
2

1
2

1 1 1 1A C B H

AC BH
 = 

1
2

1
2

( ) ( )k AC k BH

AC BH
 = k2 = 

A C

AC
1 1

2
 = 

A C

AC
1 1

2

2
.

 .
     .
      -

 . 

  § 23
  

 

 1. ,        

,    1
4

  . 

.    ABC ( . 294) 
MK —  .    

    ,   MK  AC  

MK AC= 1
2

.  ,   -

,    ,  -
.  MBK   ABC.     

    -

 ,  
S

S
MBK

ABC
 = MK

AC

2

2
 = MK

AC

2
 = 1

2

2
 = 1

4
,  

  S SMBK ABC= 1
4

.    . 

 2.   ABCD   AD  BC ( . 295). -
     O, SBOC = 4 2, SAOB = 12 2. -

  . 

. 293

. 294
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.  1.   -
   4 .   -
,  ,   -
 , ,    

 — .  , SAOB = SDO , 
BOC  DOA.  SDOC = 12 2. 

 ,  BOC  AOB -
  ,    B.    -

     : 
S

S
CO
AO

BOC

AOB
= .   

 CO
AO

= =4
12

1
3

.   CO  AO   -

   BOC  DOA (    -
  OBC  ODA).      -

 
S

S
BOC

DOA
 = CO

AO

2

2
 = CO

AO

2
 = 1

3

2
 = 1

9
.   SDOA = 9SBOC = 9  4 = 

= 36 ( 2).   : SABCD = 12 + 12 + 4 + 36 = 64 ( 2).

 2.  COD  AOD   , -
   D.       CO  AO, 

  1  3. , SAOD = 3SCOD = 3  12 = 36 ( 2), SA D = 64 2.
: 64 2. 

326.    ,    :

)   2 ;
)   3 ;
)   2,5 ;
)   10 ? 

327.  ABC  A1B1C1  AB
A B

BC
B C

AC
A C1 1 1 1 1 1

1 5= = = ,  , 
SABC = 90 2.  SA B C1 1 1

.

328. )    -
   2  3.  -
   .

)     
  64  25.   

  .

329.    KMN  
 EPG ( . 296),   K =  E.

. 295

. 296
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330.   297  A = E, BC = 4 , CD = 8 , SABC = 10 2. -
 SEDC. 

331.   298 C = 90°, AC = 6 , BC = 8 , AM = MB, KM  AB. 
   KMB. 

332.   299 MN  AC, NK  AB, MB  AM = 1  2, SABC = 
= 360 2.  SAMNK. 

333.   AMKC ( . 300)  80 2, AM  MB = 4  3. 
   MBK.

334.   301 AMKE — , SMBK = S1 = 16 2, 
SEKC = S2 = 9 2. 

)    AMKE. 
)    SAMKE  S1  S2. 
)    ABC  S1  S2.

. 297

. 299 . 300 . 301

. 298

335. )   ABCD ( . 302) BC AD= 1
3

,  S1 + S2 = 60 2. -

  S  ABCD. 
)*     S  ABCD  

 S1  S2. 

336.   303  ABC — , MB = 2AM, NC = 2BN, 
AK = 2KC.    ABC  72 2,   

   MNK? 

337.     (   
)  ,    ( . 304). 
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    ABC  ,  
 ? 

338*. AK  CH —   ABC ( . 305), BK  AB = 2  5, 
SABC = 50 2.    HBK. 

. 305 . 306

. 303. 302 . 304

339*.   ABCD   DM ( . 306), -
   AC   K. ,  SMCK = 4 2, 

SDKA = 9 2.    ABCD. 

340*.    ABC    -
 BH. ,  SABH = 4 2, SCBH = 16 2.  -

 AC. 

341*.   ABCD   BC = 4   AD = 8   -
,  3 .      -

   K.    BKC.

342*.    a  b.     -
    ,  , -

      . 

343*.          
   ,   . 
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1.   . 
2.      .
3.      ,    -

  2 ,  3 ,  k . 

1.       ,   
     . 

2.      .
3.       . 

 3D

  ,      ( . 307, ). -
      ( . 307, ).   

         ,   -

 —    ,   k
R

R
= 1

2
  k

a

a
= 1

2
.

. 307
   ,     

 ,     ( . 308, ). 
 F  F1  ,      -

  ,      M  N    

 M1  N1 ( . 308, )   MN
M N

k
1 1

= .   k — -

 .  ,      -
 k,     — k2.

. 308
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      . , -
         ( . 309). 

. 309

             
    ,  ,   

( . 310). 

. 310
 ,  ,   ,   

 ,  . ,   , 
  ,    ,   

( . 311, , ).         ,  -
 .    ,   -

  ( . 311, ). 

. 311

    :   ,  -
  ,     . 
      ,   

   .     ,  -
, ,     .   — 

,    —   . 
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.     
    

( . 312),      20   
10 ,     13 .

. 312

  313   -
      

1  1500.     
   (  -

 )    , 
   -

  .    
     

  . 

. 313

 .   — -  , -
  -        -

.  XVI—XIX  —       . 
     -

    -  
- .  2005     -
 .     -

 100-  . 
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  .   ,  ,   -

 ,   ,    
  «  —  » —    -
.  

  ,    .
       , -

  : «     ».
       .

зеркало

28 шагов 1 шаг

161 см

  .        
      (    ). -

     ,    , 
 ,  5 ,       — 

50   ,      6,86 .
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 § 24*.     
  «  »

 1.    ABC   AK  
CN,     H ( . 314). , :

) AH  KH = CH  NH;  ) KBN   ABC; ) NKB = CAB.
. )  AHN  CHK   

 (  AHN = CHK  ).  
NH
AH

KH
CH

= ,  AH  KH = CH  NH; 

)  ABK  CBN    ( B — ). 

 BK
AB

BN
BC

= .   KBN   ABC   

    ;

)   BK
AB

BN
BC

KN
AC

= = ,   NKB = CAB. 

.
 NKM ( . 315)    

    -
 ABC  ,  180°  2  A, 

180°  2 B, 180°  2 C.    
   ABC. 

 
 

344.   316 KH = 2, HC = 10, AH = 5.  HM. 

345.   317 CH = 12, BH  HK = 108.  CN.

346.   318 BP = 4, BC = 10, PF = 6.  AC.

. 314

. 315

. 316 . 317 . 318

 2. ) ,      
        . ) -

,         
   .
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. 
)  K —   AD  ABCD, P —  -

    ,   PK -
  BC   M. ,  M —  BC ( . 319, ). 

. 319

  BPM   APK (BC  AD),  BM
AK

PM
PK

= .  ,  

 CPM  DPK,  CM
DK

PM
PK

= .   BM
AK

CM
DK

=   BM
CM

AK
DK

= .   

AK
DK

= 1,   BM
CM

= 1, BM = MC,  M —  BC. 

)  K —   AD  ABCD, O —  
 ,   KO   BC   M. 

,  M —  BC ( . 319, ). 

  BOM  DOK (   ),  BM
DK

MO
KO

= .  , 

  COM   AOK,  CM
AK

MO
KO

= .   BM
DK

CM
AK

=   BM
CM

DK
AK

= .  

 DK
AK

= 1,   BM
CM

= 1, BM = MC,  M —  BC. 

.
1.      ,  

         
. 

2.          
  ,  ,    

. 

 

347.   ABCD  AD = 20, BC = 12,  A = 65°, D = 25°. 
  ,   . 

348.       6  8. -
  ,   . 
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    ,    -

  ,   ,  -
,     .

 3.    ABC (AB = BC),  
BK  AM    H ( . 320).   BK,  
AH = 5, HM = 3. 

.    BK   -
,  BH —   ABM. 

    : 
AB

BM
AH
HM

= = 5
3

.   AB = 5x, BM = 3x. 

     AMB: 
AB2 = AM2 + BM2, (5x)2 = (3x)2 + 82, x2 = 4, x = 2. 

 AB = 5  2 = 10, BM = 3  2 = 6. 
     HMB: 

BH BM HM= +2 2  = 6 32 2+  = 45 3 5= .  

 BKC  BMH     

( KBC — ).   ,  BK
BC

BM
BH

= ,    BK
10

6
3 5

= .  

 BK = = =10 6

3 5
20

5
4 5.  

: 4 5 . 

.  BK     .  2: MC = 4, 

AC AM MC= +2 2  = 4 5,  KC = 2 5,  BK BC KC= 2 2  = 4 5.   3 (  -

): M  = 4, A  = 4 5,  2SABC = AC  BK = BC  AM, 4 5   BK = 10  8, BK = 4 5.

 

349.    ABC, AB = BC = 20.  
  160.  BK  AM   -

 H.    ABH. 

350.    ABC (AB = BC)  BE  AK 
   M, BM = 4, ME = 2.   -

 ABC. 

. 320
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1.      ,   -
. 

2.        -
. 

3. ,   ,    -
,  . 

4.   : 
 1)   ;
 2)       ;
 3)   . 
5.      . 
6.       , -

  . 
7.       -

 . 

 

 1

    , 
 AB  CD.

 2

     
  KM.

 3

SAOD = 16 2.   -
 ABCD. 

     « . 8 .» 
   : http://e-vedy.adu.by,  « »,  

« . 8 .».
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     3
1.   x + y,    b  c  d.

2.  ABC  MNK, MNK  FEK. : 
 ) x  y; ) t  z; ) PABC  PFEK.

3.    x.

4.  SAMK.

4 5
5

5.   BC  AD, : 
 ) S1 = 4, S2 = 25; ) S1 = 6, S2 = 18; ) S1 = 8, S2 = 16.

  



Окружность
Глава IV
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 § 25.    
 —  ,     , -

      ,    
.         -

,  ,     ,    
,  —  .   , -

     ,    , 
 .

  321  A, E, D     R 
  O,  B    (  ), -

 C —   (  ), OA = OE = OD = R, OB  R, OC  R. 
 ,         
   ( . 322):     -

   (  a),     (  b),  
   (  c). 

. 321 . 322

          
(OM  R),   —   (OK = R),   —  

 (ON  R). ,   b    -
 K,  K —     ,   c  

   A  B. 
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.  OK —  , 
 l    K   

OK ( . 323).  ,  l — . 
    ,  

   O     -
 l   OK.    , 

  K,   . -
,  l     -

  K,   l    
.  . 

  ,     -
    ,     .

.  l —   -
     O,  K —  , 

OK —  ( . 324).  ,  OK  l. 
  OK   l,  -

   OM.   l -
 MN = KM.    

 OMK  OMN (   ), -
 ON = OK.    ON  ,  

 N  .   l  
 ,   ,   ,   

 . , OK  l.  .
,          

   ,    .

.  A B   AC —   
,  B  C —  .  -

,  AB = AC ( . 325).   AO 
  OB  OC.    , 

   ,  -
,  OB  AB, OC  AC.  

 ABO  ACO    (OB = OC 
 )   (  AO — ). 

    ,  AB = AC. 
 . 

. 323

. 324

. 325
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,     ( ),    
,    ( )  ,   

( ).

   , -
  325. 

  ,    
,   ,   -

  ( . 326). 

    1   2. 

 2

A  B —  . 
 BAO.

 1

  A,  AB — -
. 

  § 25
  

 

 1.   A     O 
   AB  AC,  B  C — 

 , OB = 6 , AC = 8 .  -
  AK ( . 327). 

.  ,   
 ,    

,  ,   , -
     ,   

. 326

. 327
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.  AB = AC = 8 , OB  AB   ABO — .  -

  AO = AB OB2 2+  = 8 6 102 2+ =  ( ).   OK = OB = 
= 6     ,  AK = AO  OK = 10  6 = 4 ( ). 

: 4 .

 2.   A  ,  MN —  
( . 328).    AMN,  AB = 12 .

.  B, C  D —  .  
  ,    

  ,   ,  
AC = AB = 12 , MB = MD  NC = ND.

 AM + MD = AM + MB = AB = 12 , 
AN + ND = AN + NC = AC = 12 , 
PAMN = (AM + MD) + (AN + ND) = AB + AC = 12 + 
+ 12 = 24 ( ). 

: 24 .

.  : PAMN = 2AB. 

 3.         
 ,   ,   . 

.       O   M 
  ( . 329, ). 

. 
1-  .   MO        

 ( . 329, ).    MO  ,  
  O1    1   .
2-  .   K     

.   MK,       
  ( . 329, ). 

.  MKO — ,      
       (   7-  ). -
 OK  MK,       MK  -

  .

. 328

. 329
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351.       O   3 .  
   A,  OA = 5 .   -

 A    .   -
  B. ,   AOB — . -

   AC,  C —  . , 
 ,  AB = AC.     -
   AB.    -
.

352.   330, )— )   A    
     O.   , -

  . 

. 330

. 331

353.   331, )— )  O —  ,  MA 
 MB — , A  B —  . : 

)    ( . 331, ); 
)    + ,  MK = OA = 5  ( . 331, ); 
)   BM,  OA = 6 , KM = 4  ( . 331, ). 

354.   332, ), ) AB —   , B — -
 , O —  . :
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) BOC,  OC = 3 3  , AB = 3  ( . 332, ); 
) AC,  AB = 12 , OC = 9  ( . 332, ). 

355.     AB (B —  )  
 AC,    O ,  A = 60°, 

AB = 4 3  .    ( . 333). 

356.      O   AB  AC -
 ABC, B = 56°, C = 74° ( . 334).   ALB.

. 332

. 333 . 334 . 335

357.      O   AB -
 AOB   K    OB   C ( . 335); 

BC = 2 , AK = 2 , KB = 4 . : 

) OB;         ) SAOB.

358.    O    BAC, B  C —  
.  AO  BC    K, OK = 2 , 

OB = 4 .    AK.

359.  M        O.  K -
 . ,   KMO + MOK = 90°, 

  MK —   . 

360.   A     O    -
  (   —  ).    -

    6 ,     -
  16 , AO = 26 .    . 
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361.     12, 15  18.   
   ,       

.   ,     
  . 

362*.        P(3; 2)  
,  2.   A( 2; 0)    -
,    ,     

 B.    APB.

363*.         
 m,     l     

 K.

364*.          A -
   R. 

365*.     ,   
      A  B. 

 § 26.    
       ,   -

      .       
,  — . ,     

 ,     . 
 : «     -

     ». 

.     -
   O1  O2   R  r -

   A,     
 . 

,   A   
 O1O2 ( . 336).   

  A1   O1O2.   
O1O2 —     
AA1,  O1A = O1A1 = R, O2A = O2A1 = r. , -

 A1     -
,       . 

     . , 
 A   . 

    -
 ,    

   ( . 337).  K —  
    O1  O2,  

. 336

. 337
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  O1O2.    K  l  O1O2. 
    l      

, . . l —    . -
           

,        ( . . 338, ).   -
 ,     ,  , —   

  . 
     R  r (R  r)   

d = O1O2         -
     ( . 338, )— ): 

. 338

)       : d  R + r; 
)    : d = R + r; 
)   (  2 ): R  r  d  R + r ( -

 ); 
)    : d = R  r; 
)    ,  ,   

  : d  R  r; 
)    ,   -

 (  ): d = 0. 
  ,       -

,        . 
    1. 

 1

    12   16 .    -
 24 .      :

) ; ) ; ) ; )  ? 
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       -
,      , ,   

       .   -
        -

.   339, )   AB  A1B1. 
 ,   ,  -

   ,       
  .      -
      .   339, )

  CD  C1D1. 
         -

 .      
 O1O2.   ,    
,    (AB = A1B1, CD = C1D1),    

   (    )   -
     . 

    2. 

 2

    6 , 8   10  
   .   

 O1O2O3,  O1, O2, O3 —  
.

  § 26
  

 

 1. ,       
       . 

. 339

а) б)
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.     
 R  r     

 O1  O2    A  B 
( . 340).    O1   

 A  B (O1A = O1B = R),     
    AB. -

 O2     -
 AB (O2A = O2B = r), ,  -
      

 AB.       , 
 O1O2 —     AB,   O1O2  AB, 

AF = FB.    . 

 2.     R  r   . 
       , 

   . 
.  AB —   -

     
   O1  O2 ( . 341), 

AB —  .   
O1A = r  O2B = R   .   

 O1A  AB, O2B  AB.   O1 
  O1K   O2B. 

 AO1KB — , 
     .  O1K = AB, 

BK = AO1 = r.   O1O2K 
O2K = O2B  BK = R  r, O1O2 = R + r.   : O1K = 

= O O O K1 2
2

2
2  = ( ) ( )R r R r+ 2 2  = 2 Rr .   , AB = 2 Rr .  

: 2 Rr .

 3.        . 
     6,       

  30.     ( . 342). 
.  O1  O2 —  

 ,  
  A, M  K —   

   , O1M, 
O2K — .  O2K  AK, 
O1M  AK, O2K = 6, O1M = x, AO2 = 
= 30.   -

  AO1M  AO2K 
(     O2 AK) 

. 340

. 341

. 342
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,  
O M

AO
1

1
 = 

O K

AO
2

2
 = 6

30
,    x

AO1
 = 1

5
.   AO1 = 5x, 

O1O2 = x + 6, AO2 = AO1 + O1O2, 5x + (x + 6) = 30, 6x = 24, x = 4. -
  O1M = 4. 

: 4.

366.      R  r   d   
. ,     

 , : 

) R = 12 , r = 5 , d = 10 ; 
) R = 36 , r = 12 , d = 48 ; 
) R = 45 , r = 15 , d = 70 .

367.     16   6    -
.     . 

368.     .   
  224 .     

56 .    . 

369.     O1, O2, O3  ,  2 , 
4   6 ,      . -

   O1O2O3. 

370.        A, B  C  -
  .   ABC  24 . -

   . 

371.       
 5 .     AB  

8 .     -
. 

372.     
 6   10 .  AB   

   ( . 343). -
   AB.

373.       ( . 344, 
. 166).     4 .   AB 

 ,  A  B —  ,  12 . 
   . 

. 343
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374.        K ( . 345). 
 AB —    ,  A  B — -

 .  KM —     
. , : 

) KM = 1
2

AB;  )  AKB = 90°. 

375.  AB —       
 O1  O2,     ( . 346), 

A  B —    AB  ,  F — -
  AB, O1O2F = 37°.  FO1O2. 

376*.      9   4 .   
        -

 a.    .   . 

377*.  MN —     , 
   3   5 , M  N —   

( . 347).      10 . 
   MN. 

. 344

. 346 . 347

. 345

378*.   R  r  .     
 : 

)     R  r,    -
 ; 

)     R  r,    -
 . 
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379*.   ,    (d  R + r). 
     : 

)    ; 
)    . 

 
       O -

 24  ( . 348).      -
 A     . 

      B   
 ,   —  . 

   ABO. 

 

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

1.   .
2.     .
3.      ,   

   . 
4.          -

,   ,   . 

 § 27.    

 ,    ,   -
     . 

. 348
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  349, )    AOB,  80°. 
   AB,   .  AB = 80°. 

  349, )   COD  210°,  
  CD   210°.    ( . 349, ) 

  .    360°. 
        

 0°  360°. 
  350, )  AKB  

AMB   
(     -

),    -
  360°. ,  -

 AB   AMB  -
 AKB. 

  350, )  AB 
  AKB, -

  180°, . .  -
   AOB,  

 . 
    

   
,     .    , 
    .   AOB =   DOC =  

( . 350, ),  AB = DC. 
,         , 

  .  «    6 »,   
«    30°».      -

 .   ,    , 
    . 

. 349

. 350
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    1.

 1

 AB — , O —  -
, : 

) CB = …°
) AKC = …°
) ABC = …°

       ,  180°.

  351, ) MKN — .    MN, 
    ,   MON. -

,  MKN  MON    MN. 
  351, ) PLE — .    PGE  

     POE,   180°. 
    2    -

   ,    .  MKN = 40°,  
MON = MN = 80°,  PLE = 120°,  POE = PGE = 240°.

   ABC = 1
2

AOC  = 1
2

AC ( . 351, ).   -

. 

. 351
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.   . 
)   O     BC -

  ABC ( . 352, ).  BC — , OA = OB  -
,  AOB — , 1 = 2     ; 

 AOC —    AOB.      

 AOC = 1 + 2 = 2  ABC,   ABC = 1
2

AOC  = 1
2

AC. 

)        ABC 

( . 352, ).   BK.    . ) 1 = 1
2

AK, 

2 = 1
2

KC,   ABC = 1 + 2 = 1
2

( AK + KC) = 1
2

AC = 1
2

 AOC. 

)        ABC 

( . 352, ).   BK.    . ) 1 = 1
2

AK, 

2 = 1
2

CK,   ABC = 1  2 = 1
2

( AK  CK) = 1
2

AC = 1
2

 AOC. 

 . 

.
1.  ,       ,   

.
2.  ,   , — .  , 
   — ,     .

  353, )  AB1C =  AB2C =  AB3C =  AB4C,   
       AC, , ,  

       . 

. 352

. 353
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  353, )   ABC    AC. 
    ABC   AO  — -
,    AC  ,   ABC =

= 1
2

180°  = 90°. 

    2.

 2

 AB — ,  ABC = 60°,  

)  ACB = …

)  CAB = … 

)  CD  = …

  § 27
  

 

 1. ,       
  (       ( ) -

). 
.   AB  CD -

 ( . 354).    -
  AB  CD.    AOB = COD   

 (OA = OB = OC = OD    
),   AOB = COD.  ,  

AB = CD.    . 

.     
. 

 2. ,  ,    -
  ,   . 

. 

 AB  CD ( . 355).   AD.  
1  2       

. 

      
,    ,   AC = BD.

. 354

. 355
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 3.  : «     , -
   ,   ,  -

 ». 
.  DB —   -

     O,  A —   , 

AC — . ,  CAB = 1
2

AC  ( . 356). 

  AK.    
KAB = 90°  CAB  1  90°.   

, C = 90°   , -
  ,   AKC   1 

 90°.  CAB =  AKC.   AKC = 1
2

AC.  

 CAB = 1
2

AC.     .

,        ( BAK)  
 ( CAD),  . 

.   : «     , 
   ,   ,   , -
     » ( . 357). 

. 356

. 357

. 358

 4.   : ) , -
  ,       ; ) -

,    ,   , 
        ; 

)         
      ( . 358, — ).
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. )  AOB —  (OA = OB  ), 
   OH,    AB,    -

 ( . 358, ).  AH = HB,  AOM = BOM, AM = BM. 
 )  )   ( . 358, , ).

380.  ,      -
  KB,     ,   

 : ) 60°; ) 90°; ) 120°; ) 270°. ,  -
        -

 . 

381.     359, )— )     
 ,     (O —  -

).

. 359

. 360

382.    24 .   ,  
 , : 

) 60°;        ) 90°;        ) 180°;        ) 300°. 

383.   360, )— ) O —  .   A, 
: 

) BM  KC; ) BOC — ; ) 1 + 2 = 126°.
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384.  A, B  C       
  ABC   AC    

,  78°.     AB, BC  AC, 
     ABC. 

385. )   ABC  32°   -
  .    AOC. 

)        
 63°12 .   . 

)  ,      , 
    ,   200°.  

     . 

386.  O —   ( . 361), B = 110°. -
  AOC.

387.   362    B. 

. 361 . 362 . 363

388.     BAC, B  C —    
AB  AC   ( . 363).  BDC  40°.  

  A. 

389. )  ,    10 ,   -
 16 .       , 

  . 
)    24 ,     

 ,  ,  5 .   -
. 

)  ,   5 ,    
  6   8      .  

  . 

390. ) ,   ,  60°,  , 
  .

) ,   ,  30°,   , 
  . 

391.     O   R     
 ABC.    AOC, :

)  ABC = 30°, R = 4 ; )  ABC = 45°, AC = 8 2  . 
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392.  O    ( . 364),  ABC = 116°. 
 CAD. 

393.  MK     A, BAM = 76°, AC — 
  BAK ( . 365).    ABC. 

394.    AC  ABC   K, -
    B    AB  BC -

   M  N, CKN = 40°,  AKM = 60°,  A = 50°. 
 C. 

395. ) ,       . 

)     9    A, B  C , 
 BAC = 52°,  ACB = 38°.    AC. 

)   ABC  ,  
  8,5 ,  A + B = 90°, AC = 8 .   

 ABC.

396.  AC   6     AC,  60°. 
 AB    .   

 ABC. 

397. ,  ,     -
    ,    

.

398*.     366  BCO, 
 O —  .

399*.      
 AB, BC  CD ( . 367).  M, N  

K —    . 
,  BKN = CMN.

400*.      
,     
. 

. 364 . 365 . 366

. 367
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   ,   

AB   M   ( . 368).   
     

 M  . (    -
     .) 

1.     . 
2.          -

  . 
3.        .
4.   ,       . 
5.   ,   . 
6.       ,     

. 

1.    ,      -
 . 

2.        . 

 § 28. ,  , 
     

.  ,   AMB 

  AB =   CD =  ( . . 369). 

  AC.   AMC  AMB — -

,   AMB = 1 + 2.   1  2 — 

.     =1 1
2

AB,

=2 1
2

CD.    AMB = 1
2

1
2

AB CD+  = 1
2

( )+ . 

 .

. 368

. 369
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.  ,   
AMB   AB =   CD =  
( . . 370).   BC.  MBC 

1 — ,  1 =  + 2,  

 = 1  2.   1  2 — . 

    1 = 1
2

AB,  

2 = 1
2

CD.  

  AMB = 1
2

1
2

AB CD  = 1
2

( ).  

 .

  371, )  M,  ,    -
  ,   371, ) —   .   

 = 1
2

( ).     .

. 370

. 371
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    1   2. 

 1

 AC = 90°, BD = 50°,  
 AKC =…

 2

 BMD = 195°, AC = 35°,  
BKD =…

  § 28
  

 

 1.   DMB   CD  
 AB,  ,   AC -

 30°,   AD  110° ( . 372).
.   AB — ,   ADB 

 180°.   DB  180°  110° = 70°. 
  DMB    BD  AC, 

. . DMB = 1
2

( )DB AC+  = 1
2

70 30 50( ) .° + ° = °

: 50°.

 2.   A,  KM = 45°, 
MB = 90°, KC = 100° ( . 373). 

.    360°. -
    BC.  BC = 

= 360°  KC  MK  MB = 360°  100°  45°  
 90° = 125°.

  A   -
   BC  MK, . . 

=A BC MK1
2

( )  = 1
2

125 45 40( ) .° ° = °

: 40°.

 3.   ABCD  , 
 AC  BD    M. ,  DBC = 26°, 

 AMB = 80°.     AD  BC ( . 374). 

4
5

. 372

. 373

  



179 4. 

.
1)   AD  BC  

   K.  
 DBC    CD. -

 CD = 2 DBC = 2  26° = 52°. 
2)  AB = x.    AMB — 

    AC  BD, 

  AMB = 1
2

( AB + CD),   

80° = 1
2

(x + 52°).  x = 108°, 

AB = 108°. 
3)    AKB —     KA  KB,   AKB = 

= 1
2

( AB  CD) = 1
2

(108°  52°) = 28°.    ,  

     AD  BC.
: 28°.

.        -
 MBC,     ACK. 

    
   

 . , 
   -

        .  
,     . 

 

401.     375 )— )     
 ,    . 

. 374

. 375
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402.   376, )— ) AB  AC — , O —  -
. :  . )  )  A;  . )    MK. 

. 376

403.   M,   ,    -
  MA  MB.   A  B   

  ,      3  7. -
  AMB.

404.  AK —   , 
K —   ( . 377).  CB -

 130°,  CK  75°.   A.

405.    CD    K, 
 KD = 60°, BD  20°  . -
 .

406.   ABCD  
 ,     M, BAC = 36°, 

CAD +  ADC = 138°.  BMC. 

407.     378    . 

408.   +  +  = 130° ( . 379),      ? 

409. ,  AD = 120°, BAC = 32° ( . 380).    
: 

) AC  BD;             ) AB  DC. 

. 377

. 378 . 379 . 380
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410*.   381, )— ) AB —  . : 

)  AMB — ;  )  AMB — . 

411*.   382  O —  , BAC = 20°, AD = 
= OC.  C. 

412*.   A  -
 AB,  B —  ,  

 AC,    
O   ( . 383).  
AN —   BAC. -

, : 

) MK + BN = KB + NC; 
)  ADB = 45°. 

413*.      ,  -
     .

 

,   -
     

( . 384): 
1 —  ( ) ;
2 — ,   -

 ( )   ;
3 — ,    

( )  ; 
4 — . 

   (1)  -
 (4) —    

. 
      

  (  ) -
 90°   ( . .),    

 — 90°   ( . .). 

. 381 . 382

. 383

. 384
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       ( )  
180°   ( . .),       — 180°  

 ( . ). 
. 

-   (   )   -
 ( ).   - : 39° . ., 77° . .,  -

 : 54° . ., 27,5° . . 
)  ,      , 
   ,   ,  ,   

- ,   ,    . 
:    ,   1°, -

 111 . 
)   ,   ,   

54-  ,    ,    ,  -
,    - . 

:  54-   23 500       
   .

 .  —  -
  ,   

     -
 . 

     -
    (  

1945 ).       
   -

 ,      
   .

 § 29.     

.   AB  CD -
   K, AK = a, KB = b, CK = c, KD = d. 
 ,  AK  KB = CK  KD,  ab = cd 

( . . 385).   AC  BD.   
 AKC = BKD  ,   ACD = DBA 

 ,        
AD,   AKC  DKB   .   

 ,  AK
CK

DK
BK

= ,   a
c

d
b

= ,  -

 ab = cd. 
 . 

. 385
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    : «    
     »,     

. 
.  AB — -

,  B —    AB = a, AC — -
, AC = b —  , AD = c —  

  ( . . 386).  , 
 AB2 = AC  AD,  a2 = bc.   

BD.   ABD  ACB  A — , 

 ABD =  ACB = 1
2

BD.    ABC   ADB  

 .    , 

 AB
AD

AC
AB

= ,   a
c

b
a

= ,   a2 = bc.  

. 

. 
  ,   , 

    , 
     
      : 

AC  AD = AC1  AD1 ( . 387).

   , -
       -

. 

  § 29
  

 

 1.
 AB  CD    M. -

,  AB = 15 , CM = 9 , MD = 4 .  
AM  MB,  AM  MB ( . 388). 

.
 AM = x ,  MB = (15  x) .   

   AM  MB = CM  MD,  
 x (15  x) = 9  4.   : . 388

. 386

. 387
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15x  x2 = 36, x2  15x + 36 = 0.    ( ) x1 = 3, 
x2 = 12.  AM = 3 ,  MB = AB  AM = 12 .   3  12,  
AM  MB = 3  12 = 1  4.

: 1  4.

 2.  K   AB   
AK = 7, KB = 8.     -

   K  5.    
( . 389). 

.   CD,  -
 OK.    r.  

KD = OK + OD = r + 5, CK = OC  OK = r  5.   -
    CK  KD = AK  KB, 

  (r  5)(r + 5) = 7  8, r2  25 = 56, r2 = 81, 
r = ±9.    r  0.  r = 9. 

: 9.

 3.   A      AB  AC 
( . 390).    AB,  KB = 14 , AM = 8 , 
MC = 7 . 

.     
,     ( -

      ). -
 AB  AK = AC  AM.  AK = x . 

 (x + 14)  x = (8 + 7)  8, x2 + 14x  120 = 0, 

1 = 20, 2 = 6.      x  0, 

 x = 6. , AK = 6 , AB = 20 . 
: 20 .

 

414.   391 CM = 8 , MD = 6 , 
MB = 12 .    AM. 

415.   392 AM = MB, CM = 4 , MD = 
= 9 .    AB. 

416.   393 AM = 20 , CM = 2MB, -
 MD  2    CM. -

   CD.

. 389

. 390

. 391
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417.  O —  , KB = 7 , AK = 12 , CD = 20  
( . 394).    KD. 

418. AB —   ( . 395), AB  CD, KB = 4 , 
KD = 6 .   . 

419.   M     MA,  A — 
 ,  ,      

 C  D.  D    MC, MD = 4 , DC = 
= 12 .   AM. 

420.   396 AC — , C —  , AC = 3 , 
BD = 8 .    AD. 

. 392 . 393 . 394

. 395 . 396 . 397

421*.   397   -
 AC  ABC   N  

    B.  
  ABC,  AK = 

= 3 , AN = 6 , NC = 8 , CM = 4 . 

422*.   398 AC —   -
 , C —  , 

AD = 2 , DB = 16 .   
 AC. 

. 398
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1.       . 
2.      ,    -

,   . 
3.    . 
4.      ,    

,   . 

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

    *
  . 

.   ,     -
  a      ( . 399). 

.   -
    -

   .  -
     . 

    , -
   ,  -

 ,     
.      -

    . , -
   , -

 .       
  .      -

       .
.      -

 AB = a.  BAC = .   A  -
   AC.  O —  ,  AKB — .

. OA  AC, , AC —   

   OA; BA  =  = 1
2

AB    -

  ;  AKB = 1
2

AB   ,   

 AB.   AKB = ,  K —    AKB.

. 399
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   ,   -
  ,      

  ,     : 
 AKB      AB,  

   , . .  A  B. 
      -

     ,    
-     ( . 400). 

 
1.     a,      -
 h,    . 
2.     a,      -

,    . 

 3D

  7-    , ,       
 ,   ( . 401).    .

. 401

   
    , -

  ( . 402).  -
    

 .   
      

 ( . 403, . . 188). 
  -

 ,   R  
   . 

   -
   , -

 .  . 402

. 400
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. 403

    -
,   —   -

,   2 R.  H  
     . 

   -
    , -

  ( . 404).    , 
 —   ,  
    . -

     , 
     

 .  R  
     -

.    
  ,       

( . 405).     .  H   
     . 

  : ,    —   -
.  , ,      . 

 .

. 404

. 405
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 1.
)     10   

 20      .   -
.      

.       
     . 

)     -
    . -

    S = R2     3,14. 
 2. 

)    ,   10 .     
  ,  120°.     .   -

 .    R       
H   .       -

  . 
)      ,  

     ,      120°  
     . 
)       3,   -

  V S H R H= =1
3

1
3

2 .  

          
.       .   -

,     . ,  1  = 1 3, 
  ,    . 

)           . 
          -

 . 

     « . 8 .» 
   : http://e-vedy.adu.by,  « »,  

« . 8 .».
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1.     ,   -
 . 

2.  ,   ,    . 

3.    1
2

     1
2

 , 

   .
4.         

,       ,  . 
5.     ,     -

,     ,   . 
6.       . 
7*.          ,  

       -
    .

 

 1

O —  .  
 ACD.

 2

AD —  . -
 C.

 3

AC — .  -
 OC.
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     4

1.  C + O, : ) AB = 60°; ) AB = 62°; ) AB = 58°.

2.  1, : ) AK= 60°; ) AK = 56°; ) AKB = 260°.

3.  KBD,   —  .

б)

4.  . ) AK
BK

DK=
...

;  ) CK
BK

AK=
...

;  ) DK  KB = AK  … .

5. R = 36, r = 25. : ) O1O2; ) O1K; ) SAO1O2B.
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     . 8 

   
1.      180°(n  2). 
2.  : 1)     180°; 

2)       ; 3) — 4) 
    ,  

 ; 5)      
. 

3.  .   -
,   : 1)     ; 2) -

   ; 3)    -
 . 

4.   . 
5.        -

  . 
6.  : «        -

       ,    -
      ». 

7.          
   2  1,   .

8.          
,    M  K —   AB  BC  

ABC,  MK  AC  MK AC= 1
2

.  

9.          -

,   m  a, m  b  m
a b= +

2
,   a  b —  . 

10. :  — S = a2;  — S = ab; -

 — S = ah;  — S ah= 1
2

;   — S h
a b= +

2
;  

  — S ab=
2

;   — S
d d= 1 2

2
.  

11.  : «      -
,   a2 + b2 = c2». 

12.   .  , : 
1)         -

 ; 2)      
   ,     ; 3)  

       
. 

13. ,       
,    ,  . 

14.      . 
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15.       -

 , . .  ABC A B C1 1 1 ,   
S

S
AB

A B
ABC

A B C
k

1 1 1

2

1 1
2

2= = .

16.        
,   ,    BK — -

  B  ABC,  AK
KC

AB
BC

= .  

17.   ,    -
. 

18.       
. 

19.  ,       ,   
. 

20.  ,   , — . 
21.       . 

22.    S a=
2 3
4

.  

23.         
 ,    (   -

). 
24.        -

 . 
25.       ,  

     ,   —   -
. 

26.   ,     , 
  ,   . 

27.     ,     
,   ,   .

28.    ,      -
,        

    . 
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 I 

1. ) 720°; ) 1440°;  ) 2700°. 2. ) 110°; ) 140°; ) 180°. 4. 42 . 5. ) 3; 

) 5; ) 6. 6. 36°; 126°; 54°; 144°. 7. ) 100°; ) 72°; 72°; 72°; 144°. 8. )  

160 ; ) 9 . 9. 45°. 10. :   - 

. 12. 540°. 13*. 75°. 14*.   . : 

  . 15*. 18 , 2 . : -

  . 16*. . 19. )   =  = 50°, D = 130°; 

)  A = C = 70°, B = D = 110°; )  A = C = 80°, B = D = 100°; 

)  A = C = 40°, B = D = 140°; )  A = C = 60°, B = D = 120°. 

20. ) AB = CD = 10 , D = BC = 14 ; ) AB = CD = 11 , AD = 

= BC = 13 ; ) AB = CD = 9 , AD = BC = 15 ; ) AB = CD = 8 , 

AD = BC = 16 ; ) AB = BC = CD = AD = 12 . 21. ) 28 ; ) 42 . 

22. 94 . 23. 38 . 24. ) 1) 10 ; 2) 5 ; ) 5   10 . 26. 32 . 

27. 48 . 28. 24 . 29. 52°. 31*. 4. 38. 80. 39. 54°. 42. ) 108°; 72°; 

) 54°. 43. 308 . 48. (6; 1), ( 8; 1), (2; 9). 49*. 6 . 51*. . 

     . 52. 4 . 

53. 34 . 54. 36 . 55. 12 . 56. 28. 58. 56°. 59. 154°. 60. 40 . 61. 3 . 

63. 30°, 60°. 64. 90°. 65*. ) 18 . 68*. .  -

 ABCD, ( 3; 2), ( 3; 7), (8; 7), D(8; 2). 69. ). 71. ) 48 ; 

) 55°  70°; ) 16 . 72. ) 128°; ) 64°; ) 52°; ) 26°. 73. ) 48 ; ) 72 ; 

) 64 . 74. 58°. 75. 96 . 76. 32 . 77. ) 30°; 75°; 75°; ) 60°; 60°; 60°. 

82. 180°. 83. 54 . 84. 72 . 85. 24 . 87. 6 . 89. 84 . 94*. -

.  KBM   BH. 95. 18 . 96. 7. 97. 39 .

98. 36 . 99. 37 . 100*. 63 . 102. 40 . 103. 45°. 104. 9 ; 32 . 

105. ) 24 ; ) 98 . 109. 64 . 110. ) 22 ; ) 64°. 113*. 6 . 

114*. 36°. 115. MK = 4 , AM = 8 , CM = 7 , CP = 10,5 . 
116. 32 . 117. 32 . 119. 93 . 121*. 16 . 122*. 63 . 125. B = 110°,

D = 50°, MN = 19 . 3. 120°. 127. ) 140°; ) 4  3. 128. ) 36 ; 

) 102 . 129. ) 12 , 8 ; ) 7 , 3 . 130. 74 . 131. ) 19 ; 

) 15 ; ) 4 . 132. ) 36 ; ) 52 . 133. 10 . 134. 8 . 136. 2 .

137. 8 . 138*. 3 . 139*.  A = D = 60°; B = C = 120°. 141*. 90°. 

144. ) 18 c ; ) 16 . 145. 54,8 . 148. 29°. 149. 16 . 150. ) 9 ; 

) 9,5 ; ) 15 . 151*. 3 . 152*. 8 . 
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 II 

156. ) 82 2; ) 396 2; ) 21 2. 157. 4   6 . 159. ) 46 ; 

) 72 2. 160. 45 2. 162. ) 28 2; ) 42 . 163. 24 2. 164. 35 2. 

165. )  9 ; )  4 . 166.  21 %. 167*. 15. 170. ) 60 2; ) 28 2; 

) 48 2. 171. ) 5 ; ) 72 2. 172. ) 36 ; ) 88 . 173. 35 2. 

174. 9 . 175. 12. 176. ) 54 ; ) 72 2. 177. 48. 178. 153 2. 179. 48 2. 

180. 56 2. 181. 96 2. 182. 90 2. 183*. 27 2. 185. ) 12 2; 

) 17,5 2; ) 12,5 2. 186. 16 . 187. ) 17 2; ) 6 2. 188. ) 12 ;

) 3 . 190. 64 2. 191. ) 60 2; ) 12 . 192. 3  8. 193. 120 . 

194. ) 30 2; ) 10 2; ) 20 2; ) 20 2. 195. 15 . . 196. ) 15 ; 

) 24 . 198. 128 2. 200. 6 . 201*. 120 , 60 , 80 . 202*. 50 2.

203*. 60°. 205. ) 15 ; ) 5  ; ) 5 ; ) 4 . 206. ) 8 ; ) 7 ; 

) 3 3  ; ) 10  . 207. 60 2. 208. 54 2. 209. ) 336 2; ) 120 2. 

210. 225 2. 211. ) ; ) ; ) . 212. ) 24 2; ) 2,4 2; ) 2 2. 

213. ) 2 3  , 4 3  2; ) 24 , 4 3  . 214. ) 6000 2; ) 168 2;

) 
a b a4

4

2 2

.  215. ) 9 , 12 ; ) 24 2. 216. ) 12; ) 20. 217. ) 144; 

) 14,4. 219. ) 8 2; ) 10 . 220. 11,2 . :  -

  4. 221. 15 . 223*. 24 2. 224*. 8 2. :  -

   (  )  ,  

   .  ,   

   . 225*. 9,6 . 226*. 5 . 228. ) 69 2; 

) 12 ; ) 14 . 229. ) 350 2; ) 12 2. 230. 270 2. 231. ) 6 ;

) 4 . 232. 77 2. 233. 28 2. 234. 128 2. 235. ) 42 3  2; ) 24 3  2. 

236. ) 18 2; ) 13,2 2. 237. ) 50 5  2; ) 30 2. 238. 8   128 2. 

239. 42 2. 240*. 36 2. 241*. 1  2. 242*. 80 2. 243*. 16 2. 244. 48 2. 

245. 1
6

.  246. 25 %. 247*. 30 2. 249*. :  , 

      ,   

 1
4

  . 250. 48 2. 251. S S1 2

2
+( ) .  252. 80 2. 

253*. :   8   -

: .   I . 28. 255. 36 2. 256. 63 2. 257*. -

: .   4. 259. .    F 

,   .   

   .
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 III

261. ); ). 262. ) 20 ; ) 2,4 ; ) 32 . 263. ) 6 , 4,5 ;
) 44 . 264. ) 8 , 18 , 6 ; ) 28 . 265. ) 9 ; ) 9 . 

266. ) 20 ; ) 54 ; ) 15 ; ) 14 . 268. 22 . 269*. 120 2. 
270*. 24 2. :  SABP,  BB1  B1A1  A1P,  SAA P1

,  

SABA1
,  SMBB1

,  SAMB A1 1
.  272. ) BC = 12 , A1C1 = 8 ; ) AC = 19,6 ,

AB = 15 . 273. ) 44 ; ) 31 . 274. ) 60°; ) 30°; ) 7 ; ) 6 2. 
275. 9 . 276. 6 . 277. 28 . 278. 38°. 279. 12 . 280. 4 . 
283. 4 ; 8 . 284. 2  5. 285. 9  7. 286*. 12 . 287*. 14 . 
288*. ) 9   24 ; ) 8   9 . 291.  A1C1 = 5  

        (2-   ). 
292. FGE  KMN    (3-   ). 
293. ) 10,5 ; ) 45 . 295. PABC  PKNM = 3  2. 296. ) 78 ; ) 12 . 
297. 3,75 . 299. 96 2. 300. ) 4 ; ) 12 ; ) 9 . 303. 96 2. 
304. 48 . 305. 7 . 306. 5 . 307. 20 . 308. ) 4; ) 6; ) 12. 
310. ) 6; ) 9. 312. ) 3 ; ) 9 . 313. ) 12 ; ) 1   3 ; ) 8 . 
314. ) 30 ; ) 1120 . 315*. 21 . :  , 

        
  .  MN = KH = x, BK = 30  x  

 . 316*. 20 2. .   AM  
   BC   N      

:  AMD  NMC, BPN  KPA. 318. ) 4 ; ) 10 ; 

) 32 . 319. 21 . 320. 4 . 321. 3 ; 4 . 322. 3 5  . 323. 76°. 
324*. 75 2. 326. )   4 ; )   9 ; ) -

  6,25 ; )   100 . 327. 40 2. 328. ) 4  9; 

) 8  5. 329. 1  9. 330. 40 2. 331. 9 3
8

 2. 332. 160 2. 333. 18 2. 

334. ) 24 2; ) 2 1 2S S  ( . «  , 8 » . 3. 

  10); ) S S1 2

2
+( ) .  335. ) 96 2; *) S S1 2

2
+( )  

( . «  , 8 » . 3.   5.) 336. 24 2. 

337. 1
3

.  338*. 8 2 ( . «  , 8 » . 3.  

 3). 339*. 30 2 . 340*. 10 . .   
 ABH  BCH      -

. 341*. 6 2. 342*. a b2 2

2

+ .  344. 4. 345. 21. 346. 15. 347. 4. 348. 5. 

349. 60 2. 350. 12 3.
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 IV

352. ) 50°; ) 55°; ) 31°. 353. ) 62°; ) 150°; ) 8 . 354. ) 150°; 
) 6 . 355. 24 . 356. 99°. 357. ) 5 ; ) 9 2. 358. 6 . 360. 24 . 

361. 8, 10. 362*. 5 . . 365.    -
 . 366. ) ; )   ; ) -

  . 367. 11 . 368. 280 . 369. 24 2. 370. 4 . 
371. 6 . 372. 8 . 373. 9 . 375. 53°. 376*. 1,44   36 . 377*. 6 . 
381. )  = 80°,   = 40°; )  = 100°,  = 80°; )  = 116°. 
382. ) 24 ; ) 24 2  ; ) 48 ; ) 24 . 383. ) 45°; ) 30°; ) 42°. 
384. 102°, 102°, 156°. 385. ) 64°; ) 42°8 ; 21°4 ; ) 40°; 80°; 80°. 386. 140°. 
387. 84°. 388. 100°. 389. ) 6 ; ) 26 ; ) 7 . 391. ) 4 3  2; 

) 32 2. 392. 26°. 393. 52°. 394. 30°. 395. ) 18 ; ) 60 2. 
396. 18 3  2. 398*. 40°. 399. .     D. 
400.        

. 401. ) 70°; ) 130°; ) 110°. 402. ) 40°; ) 37°30 ; ) 80°. 403. 72°.
404. 40°. 405. 50°. 406. 78°. 407. 52°. 408. 65°. 409. ) 88°; ) 28°. 
411*. 60°. 414. 4 . 415. 12 . 416. 22 . 417. 6 . 418. 6,5 . 

. )     BAN  CAN  -
  ,    . 419. 8 . 420. 1 . 

421*. 42 . 422*. 6 .
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