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, d, e

\ =cn+dn+en,

\ + =cm+dm

d, , , d, e .
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, > , > d, a>
> . , d .

,

> 0, d > 0 > 0 > 0

, (4).

f ( ) = + dm , f (x) =

= ( " +d" + " + . (1) f(0) <

< +dm. , , f(c) > "' + dm
.

, > 0 ,

f(x) = cm+dm. =

,
=

1

.

1912. 1 , 2 ,3 , ..., 200 100

,

.
201 .

< 2 < 3 < ... < 100
-

, \ < } < $ < ... < bi00
.

+ 2 2 + 3 +... + 100 =

= b{+2b2+3b3+... + 100bm .

201 ,

:
201 . ,

, 201 ,

.

, = 201 aw0,

^2 = 201 -

99 , ..., b100 = 201 -

,.

1006,0,, =

= 201 0- 10 -2 99-...-100 ,.

( , +2 2 +3 3 +... + 0 ,00) +

+ ( 100+2 99+ 98+... + 100 ,) =

( + 2 +... + 100) = 101-201-50

.
.

1913. 0 <
, <1.

(x + yf -2(x + y)+i>0
. ,

, v , 0 < ,

v < - cos ,
= cos v ,

:

2 sin sin v < 2 (cos -1) (cos v -1) +1,

v ( v\ 1
sin sin sin <

2 2 2 2 2) 8'

,

:

v t 1
sin sin sin- <

2 2 2 8'

M + D + ? = jr u,v,t>0.
. , .

1914. R f ,

1) f(2 + x) = f(2-x) ;

2) f(7 + x) = f(7-x) ;

3) f(0) = 0.

) f
? ?

)

f(x) = 0 [0; 1000].

) .

f. 1) 3) ,

f (4) = 0 .

[2; 7]
, ,

.

V -

-8 -3024 12 17

,

1) 3).

( , : ,
1)-3),

[2; 7] ,

.)
) : 1000.

, sa sb
- 2| - \.

, f
10. ,

/"(1000) = 0. ( f(x) = f(x \0)
.)

. , .

1915. ABCD
= = CD =

a, BD
= DA = = .

AD .

,

.
= CD BD = ,

, z

.
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, .

2 = 2 + z2 - 2 + 2 + 2 cos ,

2 - 2 +z2 = 2 + 2 -2xycos ,

, ,

a2+b2

.

1923. ,

,

/

1.

.

.

,

,
.

,

( .2).

2 - = =
,

.

, -

m

1

2

:

= , , = 2 = 3 =
.

(, 2,
. /

:

/ = , + 2 +( 2 - ) + ( 3 - ) +

+ 3 + + const = + 2 2 + 2 3 - + const

( const ,

).
,

:

+ 2 2 + 2 3 - - 0 ,

= + 2 2 + 2 3 = + 2 + 2 = 5 .

,
= 5

.

1924.
= 0,5 ,

= 0,1 ,

( .
).

F = 1 , .
?

,

.

.

,

F, = F/k,
k - .

,

, .

: Fi F2
-

=

(

,
).

, Fx F2
. ,

Fcp = (.fj + F2 )/2,

_

2k

F ,

fi=ma =

+ 6
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, . .

/2=0.

f'
2 12

"

.

F = 1

,
,

F ,
+ 6

1+5/6 11

/cP=-^-h--h.
.

.

1925.

. ,

, .

, - 5

.

V,

. ,

. S,

, .

. - -
5\RT vRT

, , ,

v
-

,
-

.

,

5v
5vRT vRT 4vRT

= .

V V V

,

V' V

,

V
AV = V V =

,

4

AV V
h

.

1926. -

1

,

.
1 2

$

,
3 4

( . 1).
, , ,

1 3 2 4,

+U,

1 4

2 ,
-U.

,

.

,

,
U.

,

.

1. ( .2). , ,

,
2 4. 3 /

?/2 , 4

/, , 2?/3.
4

3

2

3

.

2.

( .3).

R5 = R 2 4,
.

R3 ,

, .

,

R2 R

,

R2 R

R4 + R5 = 2R,

2R

3
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, /?(,

g
=

g
=

3g

Rx 5R/3 5R '

, /?4 R5 ,

:

3{5RJ 5R-

/?4 R,

U
~1

~

5

.

.

1927.

= 1,5.

.

= / 1,
h =

= 30 .

,

?

g = 10 / 2,
.

11
( . ),

.

,

OtO.

N

.

,

.

= N sin ,
= N cos ,

.

2
tga= .

9

, ,
. ,

.

,

sin a = n sin p.

, = -

,

a = sin a = tg a , P = sin p, = tg .

9
_

-\

9

:

v?hn-\\

)'
, ,

,
, . .

So = 2 .

, . .

S, =n-OCz =nrz 1 +

,

,

-2

-

5
- {1 I

5, I g n

. .

= 1 +
-0,3 1,5-1

~1 1,5

-2

\-2

= (1 + 0,01)-2 =-

.

!

,
, ,

.

.

.
.

:

70465
-

, 71514
-

;

:
26040 -

, 26041
-

.

.

:

84498
-

, 84499
-

;

:
26042 - , 26043 .
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!

6-8 .

.
.

, z ,

. 6

,

?

. , .

. ,

2 100.

.

2 - 2 = yz
2 - z2 = xy.

2 - z2 = xz. ,

J. .

- ,

, .

,

. -

6 8

.

,

.

.

,

,
.
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. .

6-8
6 8

.

: 119296 , , 64- , (

8 ). ,

, ,

.

. , -
.

11. , , z,

z + + z= \,

.

12. ,
,
" 1

: 2" 2 +1,
, 7.

13. 3 ,
.

+

, .
.

14.

(
).

, -

.

( ) ,

- ,

.

,

) ;

) ?

15. 180 .
, 40 100 ,

,
91% .

?
.

+

.

-

13+23+... + /73 =(1 + 2 + ... + /7)2, (1)

.

,
.1 .

, ,

,

'

a3 +{a + df + ... + (a + (n-1)df =

= ( + + d... + a + (n-1)df.

. ,
(1) 12+22+...

2 /7 (/7 + 1) (2/7 + 1),
... + /? = -(

6

. ? 3 2002 .
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).

3 + 2(3d(n-1)-2n)a2 +

+ 2d{n - 1)( (2/7 -1) - 2 ) + ( - )2 d2 (d -1) = 0 .

(2)

d>\ (2) ,

.
, d= 1

=\. , ,

1, 2,.... ,

,
(1), .

, d= 0 (2) = =

= 0. , 23+ 23 = (2 + 2)2; 33+33+33 =

= (3 + 3 + 3)2; 43+43+43 +43 = (4 + 4 + 4+ 4)2.
0 .

,

(2) . ,

, ,
= d{\ )/2, (1)

1-/7)/2)3 + -/7)/2)3 + ... + (</( 7-1)/2)3 =0.

(1)

. (1)

,

... + /7 )(13+23+...
= (1 + 2 +... + ?)2 (1 + 2 +... + / )2

13+23 + 23+43 =(1 + )
13+23+23 + 33+43+ 3 = (1 + 2 + 2 + 3 + 4 +

)2

+ 2 + 4)2
33+43

= = 2

= 2, = 3

+ 6) . , (1)
.

,
XIX ,

2,...,

( ),
, (1):

} + 2 + ... + < 3 =( ,+ 2 +... + anf (3)

.
N- .

mv 2,.... . ,

, . -,

1. ,

,, 2,.... (3).

.
1. 10 1, 2, 5,10; 1

, 2 5 , 10
-

.

, 13+23+23+43 = (1 + 2 + 2+ 4)2 -

.
2. 12 1, 2, 3, 4, , 12;

1,2,2,3,4, .

13 + 23 + 23 + 3 + 43 + 3 = (1 + 2 + 2 + 3 + 4 + )2.
,

(1).
.

, N

: N
= ~ . N

1, , 2, ..., ~\ 1, 2, 3, ...,

.

(1). N

p""Vm~1, 1,

. .... ~\ q. qp, .... qpn~\ q2, q2p q2pn~\ ...

.., qm^pn~^, 1,

2,.... , 2,4,..., 2/7,3, ,..., 3/7,.... /77/7 .

(3),

(1 + 2 + ... + /7)(1 + 2 + ...

... + ),
(1). N -

.

: N = pn~^qm~^... ~ . N

,
: (1 + 2 + ... + /?)(1 + 2 + ... + / 7)...(1 + 2 + ...

... + ). (1), 3+...

)( )
... + ...{[ + ... + k~f. ,

(3).

.

1 (

). ,
. .

, (3)

,

1.

(3)
.

,

13 + 23 + 3 = (1 + 2 + )2 24, 2(23 + 43 +

+ 63) = 22(2 + 4 + 6)2, 23+23+43+43+63+63 =

= (2+ 2 + 4 + 4 + 6 + )2.
4: ( 3+63+93) = 32(3 + 6 + 9)2,

3 + 3 + 3 + 3 + 3 + 3 + 93 + 93 + 93 = (3 + 3 + 3 + 6 +

+ 6 + 6 + 9 + 9 + 9)2.
, ,

-

(1).
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.
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,
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,

.

.

,

, .

d.

( .2),
,
,

,

.

, :

^ , 51, S[ . .

.

,

, . .

.

, ,

.

( .3).

= d sin a . (
5-7 )

( , 0,04 ),

sin = = tg =

,

L
-

, -

( )
. ( )

2
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4

, ( . .

),
, :

dx
da = mA, = ,

-

.

. rrikL
=

,

, , ,

( ,

), ,

( .4). ,

,

.
.

,

( ).
5-7 (

).

,

,

:

, ,

-
, . (

, ,

.)

,

.

. , , 5.

,

,

.

.

( , , ),

,

.

-

5

, ,

.

.

,
, (

) ,

.

,

.

.

,

.

,

-

( ).

.

.
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( ), (

), ,

. , ,

( .6),
( , ).

,

.

,

.

,

( : http://
fizlesh.msk.ru).

5 (

).
, .

.

(bombus

hupnorum)

(aeschna

)

(vespa crabo)

(aloe)

2

6

8

6

22

4

,

32 1

45 1

54 1

55 1

79 1

19 1

,

17,7 0,9

37 1

41,1 1,6
31 1

54 3

40 4

( ) ,

, ,
.

, !

. , .

:

, MN,

ABC,

.

, , N

, MN

' N' ( .1).
, M'N' > MN . ,

',
N'

, ,

,

, ,

M'N' ,

,

M'N',
1 .

, X

-

,. 1

, X ,
< , X

- <
.

:

,

?
.

, ,

, .

.

.

, ,

.

: 1979

. , 1980 . 1988

. .
.

1.

.

.

. put.

, , , , ',

', t ,
'

v

, ' < '

' < .

,

t ,

,

", " ,

" ( .2).

" ',

" ', " - 2

( . . 34)
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-

,
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? ,
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.

(
580 - 500 . .) , 20

,
. XXIII

. .

3, 4, 5.

.

(
, )

, ,
-

,

,
3:4:5. -

(
),

, 5, 12, 13; 15, 8, 17; 7, 24, 25 . .,

.

,
,

3,4, 5,
. ,

, XIX - XVIII . .,

: -

1
-^

.

?

1
, ,

=

. , ,

:

,1
= -~

-

12

^
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10

,

, -

,
,

,
.

,

.
,

2200 . .
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,

, .

,

II . . , 24

,

- , ,

,
1. ,

2

<>7/

- -

. 1

-
.

( , 600

. .),

,

, 15, 36 39
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,

,

, ,

.
,

,
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,
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6 % (??
,

.
,

, , ,
, , ,

.

( .2).

,

.

XII

, !

,

-
.2

, .

( .3)
- ( IX - X ),

, ( .4)
- ,

1873 . 3 4

,

.

6- 2- .

, ,

( ,
,

) Fa, Fb , Fc ,

. 3 . 4

, Fa + Fb = Fc .

,
,

.

2-

,

. ,

,

,

:
2 = 2 + 2 + 2 , , , ~ -^*?

, .

b , = 0,
.

,

,

, 2 + 2 = z2, ,
,

, -^
:

= 2 +1, = 2 2 + 2
, z = 2 2 + 2 + 1,

-

,

, ,

( ) 1.

2 + 2 = z2,

( , , z),

.

y
= 2pq, z = p2 +q2 ,

= P2-q2
q
-

, > q

,
, ,

,

15 ,
2 + 2 = z2.

,

,
, (4961, 6480, 8161) (12709,

13500, 18541).
2 + 2 = z2
" + " = "

,

1635 ,

, , z, n,
> 2.

.

,

. ,

.

.
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( . . 31)

>DMC

t, " '

" ' " ,
" = " = " ,

' < ' ' < .

MNK - ABCD ( .3).
,

, MN,

,
MN

, . . SMNK < SAMN
SMNK < SCMN .

SMNK <SABD,
,

, ,

Smnc
< SABC . 0

$
< SADC
< SBDC, 1

.

- -

,

(

, Ml89

).

. , CD, EF

, AC, F'- BD.

EF < EF < CD.

. F ,
EF ( .4). ( )

. D

,

.3

, 2

. 4

, CD > EF, ,

. ,, ,, Cl, D,
-

CD, a

2, 2, 2, D2 ,

, , , D.

_
2

FD2
~

DD22
~

, 2 < 2 iiAB>EF, 2 > DD2
CD > EF.

.
2.

.
. KLMN - ABCD,

A'B'C'D' -

,

. ( )

N'L' < max ( ' , B'D') , L', N' -

L, N.

KLM KMN,
,

, ( .5)

Sklmn = ( 1L' + K'N')/2 = L'N'/2 <

< max { ' , B'D')/2 = max (SAKC, SBMD) ,

2 1

. 5

.
3.

.

.
. ,

KLMN

ABCD, , L, , N

( .6); ,
. , SKLMN > 5max ,

6

^max = va^'ii{SABC,SABD,SACD,SBCD) .

D , , , CD DA -

, L, N,
ABC, ABD, ACD BCD ,

KLMN.

,

KLMN,
2.

, ,

3, .
.

.
. ', ',

, , ABC

. ', ', '

' '
= /.

' '

( . .
3 2004 .)

.



35

. EFGH ABCD,

CF BG

. EF, GH

ADC , F, ,

ABC G, ,

,

.

( EF, GH

,
/ = 1.)

EFGH.

:

1.

( .7).

, .
2.

( .8). ,

'

. 7

"

. 8

,

,

( , ),
.

,

3.

( .9). = (DE - ) AD ,

. 9

= (CF - DF)/CD, = {BG - CG)JBC, 6 = ( - )/ .
|< | < 1 , | | < 1, < 1 . |8| < 1 DE/AE =

= (1 + )/(1 - ) , CF/DF = (1 + )/(1 - ) , BG/CG =

= (1 + )/(1 - ). / = (1 + 8)/(1 - 6).

+ + + 8 + aPY + apg + ay5 + 8 = 0 .

, ( + y) (1 + 8) + ( + 6) (1 + ) = 0 ,

(1 + ay) > 0 1 + > 0 , (a + y) ( + 8) < 0 .

5t = SADC , S2 = SBDC , S3 = SABC , St = SADB ,

Si' = $def < $2 = Sfgc > S3 = SBCH , ^4 = SAHE .

5,_
1
"

S
~

S2_
2~

S2~

4 4

t, +12 +13 + tt = 1 - (a + Y)(P + S)/4 > 1.

Si + S2 + S3 + S'i = ttSi + t2S2 + t3S3 + t4Si >

>(/1+/2 + f3 + /4)
me Smin=min(Si,S2,S3,S4),

5max -

.

,

:

1) , L, , N , , CD,
DA ABCD.

:
) KL, MN ;
) KN, LM BD ;

BL CM DN
/

= 1
KB LC MD NA

2) , L, , N , , CD,
DA ABCD KL, MN

.

, .

,
,

. ,

,

.

:

. . ,
?

" "

:

" "

kvantinfo

kvant. mccme.ru

" "
math.child.ru

"
"

ceemat.ru
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1. q

R,
Q. .

.
.

1. ,

( .1).
._

AQ = Q ,

AF q

1

\ 2 ( , = 2 - ) ,

. (
) ,

= AF =

1 qAQ
=

1 qQ

4 0 R2
'

4 0 2nR2
'

2. ,

( .2).
. , 2 , -

,

.

, -

.

cosa =

q /
'

4 0 R2
cos a =

1 q QAx

'4 0 R2 2kR

_

i q qQ

4 0 R2 2kR 4 0 2nR2

:

,

, ,

: / cos =
.

, .
, , ,

,

q , . .

, Ql = Q 2

:

? =

F
_

1 2Q,
_

,

q 4 0 kR2 2k2?0R2
'

,

. ,

,

.

2.

. I.

: )

R; )
.

.

.
1,

.

,
( ),

:

= IBR.

,
. ,

, .

( .3), F
,

. -
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, ,

Fx = ^AFX =^IBAlsina= ? IBAy =

Fy = YjAFy = ] / /costx = ^IBAx = IB 2a .

3

,

= = 1 .

D :

TD=TK= IBb.

,

.
: ,

,
- , ,

.

, ,

,

(

).
3. R

.

.

.

:

Act 2

!2 '

=

ma>2R

2

, . .

, .

?

,

:

,

.

: ,
,

2R

4. R= 10

.

,

^ =2-10 / .

= 2700 / 3 .

_ _
S
~

'

-

, S
- .

, m = pS 2nR .

103 "1

, .

,
.

( ) .

.

5. R

.
, ,

?

,

:

2nRd = Fa .

,

( .4):

Fn =^pAScosa = ^pAS' = pnR2 .

1 2, ,

,

5 ,

( . .

).
,

-?
<

^ . 4

,

( ).

2nR = pnR2 ,

.

2
V =

~R-
( . 2),

. :

, ,

,

, ,

.
,

( ).

,
.

6. R

.



38 - 2 0 0 4/ 6

.

, ,

,

?

, ,

,

:

Fa = mg .

, .

,

. ,

, ,

:

9 + Fn

= nR3 -

, = pBgR
-

.

_

*

3

7.

R,
Q.

1,
,

, .

.

,
,

AS:

( .5)

2nR2
- 5 cos a

lQ/(2nR2\\AS -

.

? AS cos a = ? AS = nR2
,

E =
Q

8. R

Q.
?
,

AS .

AF =

. 5

AkR2 '

,

(

)
.

, ,

F = F + F

^ .

(

),
.

,

F = 0"
j

F + F =2*^ ^ ^^ F .
-

2

AF = -AS.

,

AF
_

Q2
_

~

AS

5, ,

,

,

.
AR,

, ^ pSAR = AnR2AR
,

wAV = w AnR2AR ,

w . ,

( )

:

1. Rq
.

, k.

2. /0
. ,

/.

k,
.

3. R /.

.

. :

( . 8).
4. / R

.

, :

) ; )

.
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( )

1

1. -

7 + 6 - 6 2 = ,

+ = X2 + XI?

2.

cos + cos 2x = 3 |cos x\ - cos Ax .

3.

l g 2 4 7

log2 (1 - ) - log4 4
'

4. ABCD /, /2
,

2 BvlD .

/, /2 -J3 2 .

BAD ,

ABC, = 4, BD = 422 .

5. ,

- - 10 - + \3 + 35 = 0 .

6. ABCD BD 8/3,

, a F BCD,
EF = 6. 5 ABD

BCD F .

ABD BCD, BCD

ABCD.

2

1.

2.

cos Wl + sin x - 2 cos x = cos x - sin x
.

3.

ABC, R

?

4.

5. ,

\ 2 - + < 0,

+ 2 - 6 < 0

.
6. SBC, SAC SAB

SABC

\!b , / V7 .

SA, SK =

= 3. ,

ABC.

3

1.

2.

sin 6 :

- ,

cos :

|sin 4 :| cos x

3. ,

arcsin(4/5) , vl5

2.

.

4. 1. : )

, ,
BD; )

,

BD,
BDBX .

5. ,

log5 (25* - log5 a) = x

.

6.

( -xf =2 + 2,

{ + zf = 3 + 2,

(z-xf = 4 + 9 2.

1 1

- /4

1

1.

v (

d ( .1).

,

4 /3,
- 1

CZ3
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.

v . 1)

. 2)
.

2.

( )

, ( .2).
,

? ,
,

, Vo = 0,5 , V0/2 V0/2
.

0
= 105 .

,

, /8.

f

2

3. , 3,

Kt , 2 ,
, 2 .

Kt, ,

, ,

2.
2 2.

g .
4.

( .4). ,

= (1 - ),
-

.

v0 .

, ,
.

R.

5.

,

( || 0,0) ) = 0,1

, -

JJt 2 = 0,1
( .5) ,

,

= 0,2
.

,
-

. 5 L = 10 .

. 4

2

1. 2 ,

,

( .6).

(sin = 3/5 ).

= 1/6 ,

-

2|i .

. 6

= 1 / 3 ,
= 0,9 / " ,

2

.

/ ,

. .
2. U

V U =

= - a'V, -

.

Vx
, -

,

( > 1) .

( > 0 ), .

1) AT . 2)

?
3.
, ,

/ = 1 .

. ,
- = 7/10 .

, ?

= 0,6 / 3
5 = 300 2.

4. , 7,

.

Cj.

.

<St
,

/.

: 1) Q ; 2)

.

^
\

L.

.
?,, (S2 , ] R

. . 8



5.

' ( .8).

F ,
.

. ,

,
. ,

d (d < F)
,

L = 3F /2. :

sin a = tg = .

. ,
. , . , .

( )

1

( ,

,
)

1.

-3 + \'

2.

log3 ( + 4) + log3 ( + 2) = 1.

. . . 8
3. sin 2 , sina = < < .

17 2 2

4.

J9x 2 > 2 - 1.

5. 16,

, , 15.

.
6.

sin + cos x = /2 cos 2x ,

1
sin > .

4

7.

, (5-12*
= log,,

8. ,
- AiBlClDl

-

. ,
CXDXM

OXABCD .

9. ,

1 - 2 + 1 + *

2 2 2
+ =

4

] 2 + 2 + 2 + 1 =

2

( ,

- )

1.

+ 1

2.

.

3.

4*2+*+2 _ 4i-*2-* _ 12 .

4.

lQg9 (x-3)< logs (x-l)-i
5. 17

10 3 24.

6. ,

]- 2 -

> -\

> 2 + 1,

2 >- - 2.

7.

6>/3cosjc - 4\J3 sin cos x - 2 sin : = 13

8. SABC

ABC 4; SA = SC = - ;

SB = \f2~i . SC .

9. ,

loga(*-2)>loga(10a-*) + l

.

1

1. . ,
. .

.

2.

R = 2,5 ,
= 50 .

3.

X = 320 ?

= 3,74 . = 1,6 10~19 ,

m = 9,1-10"
1

, h =

= 6,62 10~34
,

= 3 108 / .

4.
= 5,0 ?

? - <i

, - /

,
= 3,0 / .

0=8,85 10- / .
5.

, - i

, 1
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= 30 ( .1).
,

, ?

= 0,10 .

2

1. . .

. .

2.

,
= 1 = 1,2 / 3 .

3.
= 1,33,

= 1,5 . h = 6,62 10
34

.

4. =3,0 , 2 = 6,0

3 = 1,0 U = 5,0 ,
2.

,.
5.

.

.

.

,

,

.
.

. , .

1

( )

1.

II

_||_,"

IIC3
II

1

2

2 V3 + cos Ax - >/l - cos 4 :
2 - cos2 : = . . .

-s/3 + cos Ax + vl - cos 4 :

2.

x-6

3. 20

. 48

, 3/5 ,

,
2 .

?
4.

4*-23

/"(*) = 5
-23

/5.

5. ABCD DL

BCD ABC .

,
ABCD.

2

( )

1.

2-
/5 + sin2 x - vl - sin2 :

/5 + sin2 x + V1 - sin2 :

= cos Ax

2.

log*+3 (*2 - 6x + 8) - 0.
x-6

3.

,

48 . -

6

5/16 .

3

, -

. .

4.

- P3x~U
f(x) j77' W

- 1

5. ABCS AM

ABC ACS ,

.

?

3

( )

1.
-2

\9- 2\
2.

10

lg 100 :
3.

= sin-

97

tg4x 2

4.

5.
ABC, -

\, -

.

,

, = = 1, = v2 .

4

( )
1.

ABCD.

, ABCD

BXD ,
= 1, = v2 .

2.

(cos cos : + sin : sin :) sin 112

7 Jt^
=

'

2 sin :

3.

lg2 + log2 64 > 5 lg x .



4.

5.

43

12.

f ( ) = 9 + sin2x

.

13.

5

( )

1.

cos2 sin x + 4 cos2 x - 0,75 sin x = 3 .

2.

: - 8 - :2

log, ( -5)+ 2
'

6

3.

\ - 5| + 2 < |9 - \.
4.

f{x) = -12 5 - 45 :4 + 200 :3 + 40
.

5. SABC

ABC, SC

. ,

SA,
= = SC = 2>/2 .

( )

1. /3 sin x = v2 sin2 x - sin 2 : + 3 cos2 x .

2. ctg4 2 = cos2 4 : + 1.

3. (5-52 ) 5~ +

+ (5 - 5~2j) 5*
, , 5 + 5~ = 5 .

4.

8) 19) Ig9

5. f (1 + / ] - f /7),

f(x) = - + 4x-l,7.

6. /'
. ,

log22(*-2)
11 :- :2-28>

7. ,

:4 + 2 :3 + :2 < Iog20o4 1 .
8. ,

f { ) = 3 - 2 + + 1

.

9.

(1-2 cos ) log02 { - :2) = 0 ?

10. ,

|1 - \ +13 - \ - 2 < 0 .

11.

log^ ((2 : + 4)2 / ^)< log^ (2 : + 4)2 .

14. ABCD

5:2, .

BMP

ABCD, - AM BD.

15. -

,
12 26.

.

1

1.

1.

: 1) ; 2) : 3)

?
2. 5 ,

2 / 2 , : 1) 10 ; 2) 25 ;

3) 6,25 ?
3. , 500

2 2 , : 1)1 ; 2) 250 ; 3) 1000 .

4. ,
2 : 1) = 2 \ 2) =

\ 3) = ,5<7?
5. ,

20 2 :

1) 40 ; 2) 4 ; 3) 0,4 ?
6. ,

3 : 1) 9 ;

2) 3 ; 3) 3 ?
7. 27 87 .

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

3) 0,8.

8.

2 5 2 105 :

1) 600 ; 2) 600 ; 3) 600 ?
9.

5 300

100 : 1) 25 ; 2) 10 ; 3) 1 ?

10.

, ,

2 : 1) 2 ; 2)

2 ; 3) ?

11. 500 .

2 : 1) 60 ; 2) 240 ; 3) 1000 ?

12. 10 ,

,

5 . 25 .

: 1)2 ; 2) 50 ; 3) 1250 .

13. 3

.

,
1 : 1)3 ; 2) 2 ; 3) 1 ?

14.

, -
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4 : 1) 4 ; 2)

2 ; 3) 2 ?
15.

4 . 12 : 1) 1 8;
2) 1/3; 3) 1/2?

2.
16.

, 5 = 483 ,

?

v0 = 8 / ,
v = 330 ' .

17. = 200
= 1 / 2

F = 400 . .
18.
= 0,1 = 273

?
= 373

,

= 4200 /( ),
= 2,1 106 / .

19.
= 4 104 / . d = 0,005 ,

q = 0,03 . .

: 1 = 10"6
20. d = 0,5

F = 0,3 . .

2

1.

1. , , ,

80 / : 1) ; 2) ;

3) .
2. ,

0,5 / 2 , 5 / 15 :

1) 20 ; 2) 10 ; 3) 5 ?
3. 0,5 , 0,01 ,

5 . :

1) 250 ; 2) ; 3) 0,025 .
4. ,

.

: 1) 4; 2) 1; 3) 0,5.

5.

5 , 25 : 1) 125 / ; 2) 5 ' ;

3) 0,2 / ?

6. 5 (
2): 1) 10 ; 2) 2,5 ; 3) 0,4 .

7. 47 207 .

: 1) ; 2) 1,5;
3) 2 3.

8.

5 , 10 ,

0,2 /( - ): 1) 250 :
2) 10 ; 3) 0,4 ?

9. 2 20

5 / 2
. :

1) 500 , ; 2) 200 / ; 3) 100 / .

10. ,

, 2

: 1) 2 ; 2) 2 ; 3)

?

11. 6 3

.

: 1) 18; 2) 2;
3) 0,5.

12. 0,002 50 ,

40 . , : 1) 0,0016 ;

2) 0,0025 ; 3) 4 .

13.

: 1) ; 2)

; 3) ?

14. 200 ,

340 / : 1) 68 ;

2) 1,7 ; 3) 0,59 .

15. 2 + ^ = 'gC + X

X , : 1) 2; 2) 1; 3) 0.
2.

16. ,

,
= 0,8 /

t = 10 . 10

s = 130 ,

?
17.

= 2 ,

vx = 3 /
v2 = 4 / .

18.

m = 0,7 , = 300 2 = 320

mz = 0,15 ? -

= 4200 /( ) ,

= 880 /( ) .

19.

R, = 400 R2 = 100 .

/, = 0,25 .

.

20.

/ = 1,6 t = 48 ? = 3.

. , . ,

. , .

( . . 4, 11)

. .

ab cd, a, b, , d

. .

1) . ,

ab cd

( . . 55)
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,
- ,

, .

- (

, , , ,
, ,

), ,

: 198097 -

, . , . 32, - (

).
,

( ) .
: 119234 , , ,

. ( ). :
(095) 939 39 30.

:

, (
), , , , ,

;

;

.

.

, 1964 ,
(

).

,
, ,

, (
) ,

,

.

.

- ,

.
.

,

.
,

.

,

, ,
,

,

:

.

,

,
( ,

. .).
5 . .

2005 :
1- 6 , 2- 7

, 3- - 8, 4- 9, 5- 10 .

2- , 3- 4-

.

5-

.

(
,

; , , ,

) ,

.
- 15 2005 .

(

) .

( ,

, )

1(6~10). 2 ,

1 .

, .
, 7 30 , 7 .

,

?

2(6 10).

199 991 (

1)?

3(6-10). 1, 2, 3 2004, 2005.

( )
. .

?
4(6 10). 2005 1002 ,

1

.

,
. ,

, ,

?

5(6 10).

( 8x8 )

, ? (

,

, , .)
6(6-10). b

- ( . .

) , , 74 = 85 .

, , a + , ( . .
, 1 +

+ )?
7(6 10). , 10

41 , ,
1 , ,

2, 3 4 . ,

, 6 ?
8(7-10).

( )
CQ . PQ -

,
=

,
= .

9*(10). -
- 2

10*( ,10).

[ - = 3.

11*(8-10). V5 - = 2 - 5 .

12(9,10). -

-



BD EF ! ! ABCDEF

. .

13*(9,10). ,
-

, : =AQ : BQ.
BQ

. ,

MA:MB = AP:PB=AQ: BQ.
14*(7-10). : ) 2 + 512; 6) 16016003

?
15(8 10). 2"

- : ) ; 6)* ;
) ?

32- .

.
,

8 9 ,

. 3 ,

2 .

.

1

5, 3 7.

,
, . ,

, .

(

).
- 30 2005 .

1. -

- : , , , , ,
, , , , , .

,

. ,

.
2.

, ,

.

, ?
3. ,

,

.

, ?
4.
-

- .
,

.

, ?

.

5.

. ( ,
,

.

.
,

,

, .)
6. : )

; )

?
7.

,
,

.
, ( )

?

?
.

13 . .

2005

9 ,
- 10

.

1-5

,
- 4-8. 10

,

10+11

.
- 15 2005 .

10 11

,

.

1. ABCD.

:

ABC,
- ADC.

,

. .

2.
- 2 , = 1 .

F = 3 .

,
t = 1 .

| . =0,2.

3. = 50

L = 30 ,
h = 1 . ,

, .

, = 30 ,

. ,

,

,

.

4.

( .1).

,

/, =3,6 U2 =2,4 .

, (7^-4
. ,

?

.
5.

R = 4 .

CZH
. 1
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Dj = 5 D2 =5/3 .

,

. ,

: a) s(
= 40 ;

) s2 = 60 ?

6. h = 10

,

( . 2, )). , -

6)

2

> 60 .

,

2,6),
> 60 . .

7. V = 10 ,

,
= 0,5

. ,

.

,

: ) ?, = 30 t2
= 35 ;

) - 40 tA
= 45 .

,

4,1, 1,4 0,72 ) .

;
^ = 2,4 / .

KZJB

.
8.

, -

|3,
3

( .3).

.
V ,

,
= . ,

, .

, ; v

.

,

8, 9 10 .

.

:
- ( );
-

;
-

;
-

( ).

.

,

.

.

.

, ,

, .
- 15 2005 .

, .

1.

12,5% ,

16.

.

?
2. (
) 28

370 .

3 ?

?
3. ,

(III) - -

,

,
(III) -

.

- .

4.

?

.

: ) ; )

?

.
5.

, 60

15%- Na2CO3 ( =1,16 / ) 50

( = 1,038 / ).
6. ( .4)

.

: ) ; )
; ) NaOH?

.

1989 .

, ,

.

,

8 .

14 .

?
?

? -

? -

? ,

?

4
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1 2005 .
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3. 1 6 ,
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;
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-

.
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,

:
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) ,

.
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) !
- 1 2005
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.
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.

:
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10-11 ,

,
ѻ,

,

,

( ,
, ). ,

,
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,

7 . ,

(2-4 ).
.
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.

,
, ,

( );

, 2005 . .

, ,

.
15 2005 .

1. :

) ;
) ;
) ;
) ;

2) .

2.

:

) ;
) ;

) ;
) ;

) ?

3. 2001 ,

. 2002

1200 , 2003 -

1500 , 2004 - 1875 .
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) 840;
) 900;
) 960;
) 1000;

5) 980?
4. , .

:
2) ;
) ;

B) ;

) ;

3) ?
5. XX

:

) ;
5) ;

) ;
0) ;
) ?

6. 1990-

:

0) ;
) ;
) ;

5) ;
) ?

7. ,

... :

C) ;

) ;
2) ;

3) ;

) ,

.

8.

,
:

) ;

5) ;
0) ;
) ;
) ?

9. . . .

:
) ;
) I;

0) ;
) III;

5) .

, ,

-

.

8-11

( )
, , ,

.

, ,

,

, .

, ,

.

, , ,

.

(
) .

I 2005 .

.

, .
,

,

.

1. ,

. :

) ;

)
;

)

;

) ;
) ( , )?

2. , , ,

II,

( ,

). :
)

;

)

;
) ,

,
;

) ( )?

3. :

) ;
) , ,

;
) ,

, ;
) ( )?

4. , .
,
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;
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) ;

)

;

) ,
;

) - ( )?
6. .

, . ,

:
) ;

) , ;
) (

);



) ;

) - ( )?

.
-

, 1998

.

,

. ,

,

.
.

, .

? - ,

. , - ,

, , , ,

,

. - , .

, .
.
.

!

.
,

. ,

. , ,

: - ,

; -

,

; -

, , ,

.

: ,

? ,

.
- 15 2005

.

.

1. , :

II

.

, .
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XII .
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.
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. -

, ( 80%

).

- ( ).
./ : (095) 485-42-27.

-

.

,
.

( 8 ) ,

, ,

( . . .
)

, , e-mail .

25

2005 : 141700 .

, ., . 9, (

).
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.
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-
( ,

,

), -
( ,

. .).

,
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{ ).
.: (095) 409 95-83.

,
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,

( ) -
-2005 ,

,

, ,
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, ,
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.
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15 2005

,

.

( ). ,

.
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,

, .

.

,
:

.

.

.

1 2 3 ... 15 16 17 X

1.

2. , ,

3. ,

4.

5. ( , ,
,

. .)
6.
( ), ,
e-mail

7.

:

8. , ,
, e-mail

9. , ,

:

10.

?

14

628305 . ,
116, . 15, .22,

.: 7-63-45

»,

,

628305 . ,
116, .52

5

. ,
! ,

.
!

160 230 7 .
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,
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300-500 . , -

- 600-1000 . (
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1 2005 .

.

1 2005 .

(

) : 141700 .
, ., . 9,

.

( ).
: 03680 . , -

, . 36, ,
. .: (044) 424-30-25.

-

.

.

.
1-5

, 2 - 7 -

, 5 11 , 8 14

.

1 5

, 2, 4 8 ,

6 12 , 11 17 .

2004 t 05

.

1. .

,
- , -

. ,

, ,
. ,

, , ?
2. ,

, :

1) 17, 24;
2) 11, 5;
3) 2,

.

3. ,

11, 11.

4. .

. 2

, 3 , ,
2 , 2

. ?
5. ABC ,

N , ,

AM =MN = BN. MN ?

6. ,
55. 3:2.

4 , ,

4:3.

?
7. k

2+(2/ -5) -9/ = 0

2?

8. ,

, ,

.

9.

- - = ,

~~6 ~

\ + V 6

10. ABC
= 14, = 15,

= 13 ,

,
N

MN D.

BD.

11.

six2 - 6 + 8 - 1 2 - 7 + 10 < 1.

12. ,

\ 2 - + <0,

[ 2 + 2 - 6 < 0

.

13.

cos Wl + sin x - 2 cos x = cos x - sin x .

14.

ABC, R

?

1. , ,

, -

.

t>K = 3 . ,

,

15/16 .

2. ',
4 .

^ . ,

',
= 1,2 .

' ,

L = 3 ,

.

.

3. ,

. F, = 3 .

= 100 ,

.

.
= 2500 3

.

4.

,
d = 5 , ,

, = 60 .

760 . . (101000 ).
5. ,

( ) ,

? ,
F = 200 . = 7800 / 3 .

.
6. U-

,
h = 5 .

= 800 / 3
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, ?

.

7. .

, ,

.

2 ,

, .

. = 8900 / .

.
8. =

= 250

40 . ,
1

2 ? .
9. U = 1,2
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