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- ( . .
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.
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, . .
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-

t4

-

-

->

<

->

<

->

->

t4-
-

-

-

- -

-> 4

f
V

4<
t4<

< 4

> i

<<

->

>f

t
>

'
t

> <

4-

t

*

.2

i
4 N

>

T1
.3

. : 2x2

, ,

, .

/7 = 4 8
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(
2000 . ~ 600 )

= 1,225 / 3.
, ? ,
-

,

, (

)

. , ,

?
, . , ?

,
-

,
,

. ,

2 : 29. ( )

= = 1,4 103 3 ~ 1,225 / 3 = 120
,

( )

Fn = =1,4 103 3 1,225 / 3 9,8 / 2 =

= 1,68-10" ,

.

?
-

, ;
-

- ,., ,
; - , , ;

-

, ;
-

;
-

-

. ,

,

, , mk = 300 ,

( )
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,

:

mi + ^ + + = 520 .
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( , ) -
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).
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( ),
( . .1). , ,

, 2000 - ( ).
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mt + )
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+ = VE p )
,
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?
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,
?
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-^- = Vpg -mg-^pS^-(

,

. ' ,

, ,

.

.
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:
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,
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.
-
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,
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.

:

-
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-
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-
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=

2^36007
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.
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, , . .
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.
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.
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, . . _ ,

,
- 2,

.

, ,

,
( ),

/ .
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+ ~ j&r.
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(
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:

( .2, ).
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.
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.
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-
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:

U

R,
L ( .1).

^ ,

2 / ,
-

, 2 / ~

,
R

. 1

,

( ,
,

).
,

,
.

, ,

, ,
.

,

.

44 I (IR),

(U)

, I -L-r-1 - -

(1)

q,
- J.

, , ,

. ,
, q

= fo sin *

J = q' = qoa cos at.

,

, q0 = / /

q = sinco?, / = /ncosco?.
to

(1) :

U = - RI0cos(ut + ^
, oi

.

U = Uo cos (at + ).
(1)

Uo cos (at + ) = -LJotu sin at + RI0 cos at + ^ sin at .
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:

Uo (cos cot cos sin cot sin cp) =

= -L/Oco sin cot + RI0 cos cot j=r sin at.

cos (

sin cot:

- 2 0 0 4/ Na 1

-l/0 sin cp + L/Oco prlsi + 7?/0)coscot.

t.

,

, . .

i

Lin
-

~~7^ \?)

(3)Uo cos = RI0.

(2) (3) .

[7o2 = Jo2|*2+[coL V

/0:

/ =
.

U
(4)

Z = +

Z ,

.

/0 ,

, / = /0 cos cot.

:

?

(2) (3)

1
toL-

R
(5)
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,

,

.

, (4)
(5)

. -
.3

,

,
, J

U J ,
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-
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.
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.

,

.
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.
1

.

1.

.
~

,
.

. - XI

.
1. , ,

- ,

,

,
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ABC( . 1).
X I

, . 1
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, BOX . :
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I. ,

, ,

,

.
/.

ABCD.
ABC ABD

. ,
,

. ,

ABC ABD. ,

, , ,

. ,

.

. ,
.

2. .

.

. ,
.

2. ( .2).
,

, ,

. (

.)

,

,

, -

,

,

,
- -

. ,

,
, . ,

,

.

ABCD ( . 3).

, ,

.

, -

. 3 , -

. 2

)

6)\

. , ,
/ .

, ,

. ,

8. ,
ABC ABD,

.

ABC ACD, ABC
BCD.

, 8 .

8

( , ,
,

), .
,

8

.

,

.
4 ,

15: )

, ) 4

, ) 4 ,

,

) 6 ,
.

,

)
,

.

, ) -

.

,

ABC.

( D) A'B'C'D.

.
, ). ,

CD, ,
, .

, ABDK, ACDK BCDK.

V ABCD :

6)

. 4

,

SABC + SABD > SACD +

+ SBCD . ,

, , , d BCD, CDA, DAB, ABC

dSABC + cSabd - bSACD - aSBCD = 3V.

, a = b =
c
= r =

3V
, .

, SABC + SABD = SACD + SBCD,
, CD,

, SABC + SABD * SACD + SBCD,

( . .34)
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.
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.
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.
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.
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( . .30)
.

, ,

Sabc + Sbcd = -^ + $abd , ,
), .

, ,
,
- 5 8.

1. ,
.

.
,

. .
3. OABCD

, , OCD.

ZAOB + ZCOD = ZBOC + ZAOD,

OAD ;
ZAOB + ZCOD > ZBOC + ZAOD,

OAD ;
ZAOB + ZCOD < ZBOC + ZAOD,

OAD .
3

.

, ,
CD . DP DQ

DA DB ,

DR DS

( .5).
,

DPQRS, , ,
DRS. DRS

, ,

,

ABC, -

. 3

ZADB + ZACB >

> ZCAD + ZCBD.

,

.

, .
3. ZADB + ZACB = ZCAD + ZCBD,

, CD,

, ZADB + ZACB * ZCAD +

+ ZCBD,

.

2. ZADB +

+ ZACB > ZCAD + ZCBD SABC + SABD > SACD + SBCD
. . ABCD

,

cos(A + ).

. J -

; X, Y , ; D1
ABC ( .6).

5

-

-
.

,

. ,

-

,

,
D"

ABC

.

,

ZD'CA = ZD'CB ,
ZUAC = ZD"AB ,

ZD'BC = ZD"BA .

6

, ,
ABC.

, .
4.

.

,

,

, , .
, .

,

X, Y, Z, U, V, W ( .7). = AU =

= AW =
,

. ,
BY = BU = BV = , CZ=
= CV=CW=c,DX =DY=
= DZ = d. ,

+ CD = AC + BD =

= AD + BC = a + b + c +d,
. .

. ,

.

,

ABC ABD.

U, , AU = (. +

+ - )/2.
- = AD - BD, U

.
ABC ABD,
, ,

U, ,

/. ,

,
/. J

, . .

.

, ,

, .

W

7
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. 1
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), N,

. ( ) = ^-^

( ).

.

+ , ,

,

-+ ( ).
.

:

.

:

( )
.

. ,
1676 .

/ = I 10 ( 10 / -

)

- -. F

( .

,

( ) .

F, N . ,

N F
= -= = -= ,

ES

F = oS = =^-Al =
,

'

k = . .

,

, 0,001. ,
2 (1 = 10~10 )

0,002 .

,

.
.

,

.
1.

( .2).

L, .

2

, ?

.

/ Am = MAl/L.

[ ) ( + )
( . ).

, ,

++ = 0 .

:

- Amg sin = 0 ,

Am -

)

3
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AT =T(y + Ay)-T(y)= gAlsiaa .

Al sin a- Ay,

AT

. .

.

, :

- = .
, ,

,
. ,

Aw

,

, .

2. = 1000

v0 = 1,0 / ,

.
I = 10 , .

%,
.

I = 10 , S =

= 20 2, = 2,0 -10 .

g = 10 / 2.

:

ES
AlCT=mg,

:

/ L'" ~

ES

( )

*(0 = s

[k [ES ,

= .1 =
- ,

\ \ml r

v0 .

:

,

,

Al :

= , 4

k -

.
,

( ), ,

, , ,

.

( .4):

:

\m - -j- \a - F - N (x)

N (x),
:

G(X)~ S ~S{M+m)
L -

. 5( )

5( *)_ 1 . .

~

^ ''

:

FL 2 +
~

2SE +

,

, , k = ES/L.
:

2 +

2( + )
4. .

, L

, F = 10 .

v0 = 10 ,
2L = 20 ,

= 30 .

F. L

:

=' = 2,1 10s H.

3. ,
, F = 5 .

, = 0,2 ,
= 0,05 ?

.

W. =

Wk2 (

, , ,
).
, ,

, ,
, -
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v (x) :

, .

_

( ).
,

+ dx,

1 Mdx
f

,

Wk2 = J^j- ji
^

,

wa=wK,+wa,

2
~

2
+

6
"

:

4 /
7 / .

,

. .

5.

,

, .
.

?
a(r) = T (r)/S

L ( .5).

( )

m = pS (L - ),
-

,

Re = + (I - )/2 = ( +1)/2.

= <o2Rc . ,

mac=T{r).

m Re,

L2-r2

5

5( )

:

_

2!3
"

3?

:

jyncp
= wL/2 ,

a

Q .

:

vo

,
= C1L/2 . ,

= + =0>

i-~- = Otj- , il = i

,

.

, , ,

,
L L/2 ,

.

6*.

.

0 F,
.

? .

.

,
:

*(*) =
'(*)

Jo
=

TZTr,

bmg = pnr2Axg
[ ) = 0 2 ( ) ( + ) = 2 ( + )

( .6).
,

,

,

( + ) - ( ) = 2
= ( + )- ( ),

2rAr = pmrAxg ,

At pg

2 0

= 0

,

:

( + )

+

( )

. 6

7. ( R = 280 ,

0
=

= 0,24 / 2 ) -
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.

,
. 280

.
,

? -

. = 4500 / ,

= 1,12 10 .

g(r) = g0R2/r2 (
)

. ,

.
.

( .7).

5.

Amg = pSArg (r)
( )
( + )
.

,

T(r)-T(r
= pSArg{r),

.

7
= 2R, T(2R) = 0,

< R

(1/ ) = - / 2 ,

:

5 ( )

S

:

8. m

( .8). ,

,

. .

,

,, 2, 3
.

. 8 . 9

:

7} cos + 2 + 3 cos - = 0

:

, sin - 3 sin = 0 .

,

, ,
. ,

( .9)

/, = /3 = ^2 cos a

,

l2 = J, cos a .

, ,

:

Tx=T3=mg3 y C f|CC2cos3a-H
42cos3oc

1. R

/.

Fmax .

.

2. = 5000

.

/ = 2 , , .
v ,

<
= 3,1 -103 ?

/ = 2 .

5=5 2,
? = 2,0-10" . =10 / 2.
3. I .

, ,

. / .

,

, ?
&. ,

k .

5.

h Fo ,
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50 . 5

?
.

,
. .

6. ( R = 290 ,

0 = 0,17 / 2 )
.

290 . ,
,

, ,

.

.
= 19,3 103 / 3,

?' = 4,0-1011 .

7.

,

( .10).

. ,

. .

.

, -

. . . .

i (
, 1986 .). cud,

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

3* + 3~ +2 +\

[ 1; 1] .

( : =
5 , d = -^.)

2 ( - , 1991 .).

q,

|*2 + + ijj > 2

[1; 5].

( : =-6, q=7.)
,

, - = 3*

( ).
:

u-1

2 - 2u +1

2 + 2u + 1

, -1

+ 4
, , -

3* - 1
t = 2 .

i5 I 1

y(t)= t* +(c+2d)t+2c

, t

[ 1; 1].

-1
=

, t(x) , ,

, [-1;1] t

[*(-l);?(l)], . . [-l;l] -

, ,
.

3. q,

[ ; ] .

( : = -( + ) , q = ^(" 2 + + 2\.)
, 3 2,

.
2' ( 2).

q,

\ 2 + + <7| < 2

[1; 5].

( : = -6, q = 7.)

. ,

.

.
1.

= t2 + pt + q <)
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( . . q ).
2.

= v + pt + q [ ; ] ,

q (

).
3. ,

,
,

( . . )
[ ; ].

, . .

,

,

tB = -= ( ).
,

( ,

,

, ).

= t + pt + q [ ; ]

Ly (m; ) -

,

, 2.

2'. - < ,

Ly ( ; ) = ( )- ( ) = ( - )( + + ) = + + ),

I = -

[ ; ];
+

< -* < ^ ,

Ly(m;n) = y(n)-#(-f) =

+

^
-

~2
-

> 0

5 h: ,

Ly ( ; ) = ( )- ( ) =-( - )( + + ) = -/

Ly (m; )
. 2'

= t2 +pt + q

[ ; ] :

-/ ( + + ), < -2 ,

( 2
\ + ,

- 2 < < - - ,

2
( V

+ ]+ ] , - - < < -2 ,

1{ + + ), - 2 < .

_

2 0 0 4 /No 1

? :

( +
-= 1 \, L <

,

(m; ) = (? ) =
( - tB) ,

< tB <

( - tB) , ^
< tB <

,

-,(. +

1 2 J' "

,

( )
. ,

min

, 3 .

:

, I2

/ - [ ; ].
.

4.

t2 +pt + q I,

12/ .

3

- y{t) =

= Y + pt + q\ [ ; ].
t [ ; ]

-M<t2 +pt + q<M ,

,
t2 +pt + q 2 .

4

2 >
I2 =(n-mf

. .

,

,

,

(

).1
, 3

_

+

)_ (n-mf
8

tB =

- , . . = -2tB ,

1
( ),

, .
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= -( + ).
( V ( \

+q=-
( - )

_

m2 + 6ww + w2
~

8
'

3.

1

+ 2d = -( + ),
2 + + 2

8 '

= -1, = 1.

,

.

5.
t + pt + q I,

/2/8, . .

, (1) (2),
1 2 .

( )= { )

1

= { ) = /( )

. 2

1. ,
< <

| 2 + + | < .

2 ( , 2003 .).
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f(x) = \y(x\ [-1; 1] ;
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q.

q.
,

,

q

:

-
- 3 < - - 7,

- - 3 < -5 - 23,
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.
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4.

. :

. , 5

5 .

3 ,

.
4 , .

?
5. ,

( -a-2bf + ( - -bf <i

{ ; ).

13

( , )

1.

/5 - - 2 >-2 -\-

1. , a + = -12, ab = 2 .

1 \ \
~ ~

4

3.

4-49 -4-71+ | '3+9*=91

49*+12-31| 8 7+!'-4-9!'=9.

4. 16 ,

.

1
m

q , 2 ,

. 4 ,

.

? , 3

, .

, ,
- ?

?
5. PQRS 48. ,
PQ = QR = 6, RS = SP , Q R

5. RS SP.

6. ,

.

7.

, 2>/3 .

14

( , )

1.

/5 - - 2 = -2* - 1.
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+ .
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.
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(4) = (5), 6, 7 8 ; (4) &
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> (2, 8). 4 -

8 - .

4- 2- . (4) = (2), 1,
7 8 , (4) (2), 3, 4 5.

. (2, 4) >
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( - ). ,

(2x2 3x3)

( .3; , ,

).

: rf> 2

,
-

.

- > 2 (

, > 4 ) - .

(
-

). , , ,

,

, (

).
,

4, . ,

, ,

- 4,6.



, , 53

, ,

,

-( \
"~

-

I II I | -
> '

( / *> ' , --

( .4, ).

, ,
, ,

-

( .4, ). , ,

,

( .4, ).

) ) )

U

1

1

1

1

4

.

, . , , -
,

( - 3) ( .4, ).
,

-

. , ( - 3) -

, .

, ( - 3) , , ,

. ,
= 1 =

= .

( . . = 2/ ), - ( . . =

= 2k - 1). ,

: = 6k - 1 = 6k - 3, k

.

, .

,
(

k = , . . 5x5 3x3. 3x3

( . .3), 5x5

5.

:

,

, -
6 .

,

:

,

= 6k - 1 = 6k -3 k = 1 -

5 , ,

> '
,. . > *

II I I J} J >

6 ( ),

k.

.

,

1 \ ( - ) . 6, .

, 6,6.
( + 1) . 6, .

,
.

, , ,
-

, 6

( . . ). !

)

1

) ) 1) 6)

J J

3

3

)

-V

1
u

J 1

_ _

_J

)
(

1
L

u u u u un

:

uu]n-n
LJDZOID

1_

. 6

- , :

, .

, ,

, , ,

.

: -

!

,

, , ,

,

.

1. ,

.

2. . ,

,

.

3.

,

.
.

4. .

5.

10"3
,

5 . -



54 - 2 0 0 4/ 1

.

6. , .

,

, .

.

7. ,

.

8. ,

.
9. ,

,

.

10. ;
.

11. : ,

,

.
12. . ,

.

13. -

.

,

.

,

,

.

14.

.

15.

,
-

.
16.

( )
.

( )

.

,

/

3. Al = -; / .

= 230 . 7. 7J = - , 2 = -^ , 3 =

( - rrif (n - )

3. = = ( + ) , fc = -j(w-n).

5. 7/16. 6. . 8. 8. 9. 2 /2 .
10. ( - nf < 2 - ,,

2. {(-1;-

\- + )
2- .
-;
-

2-2-
n-m

2 - , < [ - )2 < { 2 - ,),

[-2(m + JM2-Mt); l[y}M2-Mi -n)] ;

4( 2 - ,) <{ rif ,

.

. . .

1.54. 2. {0}lM;?/2J.
1

1

__

1

1

/

\

\

" /
/1V \

\ '
v

2 '

. 7

3. 25 /3; 75 /3. .

ABD .

4. 2. . =
/ + log2 , = ^ + 1 - 2^"'

\ + \ = \ \ + \ \,
> 0. , = ,

d =

y + i,e = \-y,K3
>0, d > 0, >0.

7.

',
' ,
,

= 2*"1 -1

= - log2
90

(1; 1). ,
' .

5. 3. .

, 8. Z.OAD = ,

ZOAB = P, ZOA4'=y, O-(x;y;z). cos2a + cos2p +
+ cos = 1.

a + + = 180

cos2 a + cos2 p +

+ cos2 (a + ) = 1,

cosa cosp cos = 0, -

,

.

' ' ,
, '

. ',

AA'D,
. = ( ; ;0)

, ' = < ,

' < AD < => ' = 2
, AD = 6, = 9 =*

.,

6. nn ,
ne Z . .

t = cos x

?3 +4sin2a-?2 - (sin3a+ 3cosa + 3)t-3sina = 0,

,
6 ,



, , 55

6
- .

^ + -^-, k = 0,1,...,5 .

6 3

2

1. {-3} . .

.

2. ^ . . = 5los*122 .
v = xlo& x

.

| - + 614| = 636- V

[ = 11, | = 625,
< <

}d<625, [u<11.
.

3. 2. . Mt = *"1,? = 1,2 ,
-

. 0 < - < 17 2 +... + > 26

, 0 < , [ "' -1) < 17 ~^\ ( "^ - l) > 26 , -

4. 25/81; . . ,

ADB CDB , a DE - ADC.
"5 ft l"7 A

5. 7[--^-< <7[--^; = - 3 + ? . .

= < < = = 7* - 3 -?- < < =
,

J J

, , =- < < =-.

arcsin sin
-

- -

,

/1-25 :2 = - -7 : + 3.

f = 5x, b = + 3-

:

= y/i t2 (
1) ,

= b--=t .

6. 10(2- 13\. . , , - ,

CD , - ,

,

, ,

CD. ,

-

,

.

3

2. ZA = ZC = a
, ZB = - 2 ,

= 2arcsin-
4/

. f 5 111[3- {-T}uiT
. --

- ~

.

< -sin* < cos3 x + sin2 x ,

fsina:<0,

[cos3 x + sin2 x + sin x > 0,

sinx<0,

0

, sin* = -1, cos# + sin* -sin*cos;t > 0
.

t = sin ; + cos* ,

,
.

i
. ,

N ,

NK, NM NNt

( .9).
, NK = ,

AW, = . NM = ,

2 = d2 - .
,

L, Nx

,
-

AN^BL.

|N^|-|^B|sin(p ,

a

X

,

N
->

> -

NtA

N,B,

costp
=

. 9

,

NtK^A LMB =
,

?

: I ;-~ -t\a\, 10;=- + t;0 ], \t\ < -

= [b;^-1;0 j,
:

W,(0;0;a), = (-b;2f;-a), =

SAN gi
= S (t) .

52 (t) = (a2 +b2)t2- c{a2 -b2)t+ a2b2 + ~{a2 +b2).
S (t)

c(a2-b2)
L, = ^

, t0 -

2(a2+b2)
.

5. (44 - 24%/2; 44 + 24%/2). .

= 2 +! +4 - 1'+*

2 - + 32 < 0 , . . 1 < < 32,

(1)

()(# ) (2)

(I)

(-2; 2) ,

2 3 . (2)

+ 32 > 0 ( ; )
( ; -4) -Ja + 32 .

+ = 0 ,
= 6v2.

+ ^ 0 ,

, + = 0

.



56 - 2004/Nal

6. I -~; -^-5 U[8ji-18; 18- ]. . ,

arcsinsinx arccos cos :
-

2 - - .
10. = f[x)

.

. 77

[2 ; 4 ]
11.

, ,

10

[2 ; 4 ],
2 -

/.

= { ) =
= -18 ,

.

4

1- (-1; 1) U [2; 3). 2. j + 2nk,keZ .

3. -2; - = IU [-1; + ). .

= f(x) ,

f(x) = , . . ,

+ > 0,

{
+

2-

.

i. 27- / . . Q
-

SAB, SH -

,
-

S ,
-

.
, SH, PH

-

.

, Q

, SA, SB, SC SD

, L, N . KLMN -

( KL || MN ). F -

CD . -

EF, Q

KL SE. ,
SEF , F, Q .

5. ( . = 2
,
v = 2* -

2 - uv <
108 -161

2 -3

5uv - 9z? > 54.

, -
2 \

( - 3d) <

2 . > -= .

, -
3

> - .

. = 3v :

f 2 108 -161

2 -3
'

[6v2 > 54.

3 108 -161 ,.

> -^
=

^ - 54,

( ; v), = 3v.

, > 0, v > 0

, ( ; )
.

6. - arccos
InIn

=

T2" -

, ML || .

ML . , N,
CL,

KD. BMP

CN

BN ML PC

NM' LP'

= AD, LM =

= , LP = KB, PC = MD

AfC BN MD

KB
'

NM
'

AD
=

, N D , ,

, AM

,

,

.
AKD.

= 2. ,

KD = -J& , a cosZAKD = -
, ,

4

-\/6 v2 I 5
ZAKD =

arccos

5

/ - +1 _

1. -2+2 , (-1) J2+~Y neZ-

3. fo;llll[log23;+~).4. (l + V33~)/2.5. (-2;3),
6. 5. 7. x = 0 = 0; 0 < < 1; -

^a + 42-Ja-a2 2 2

1< <23 ; = 2 3

2
v y 2

= 23 ; > 23 . . = -Jx .

2 2 - 2 + 2 - 4 = 0
,
0 < <

.

-

=
-~

,

0 < <
.

D > 0 , /"(0) = f(a) > 0 .

8. 1) (5 / )/3; 2) (24 )/ . . , , = ,

= ( . 12). ,



, , 57

, , | , -

DXCXCD

QC .

ACtB,
A^BtCi AAjB,B.

DfaCD
-

,

, ?>, -

ZD,C,D,

AiBtCi
-

, AAtBtCt,
. .

-

.

, L .

^ - -^ * -- &.

= 4 . ,

. 12

xi= ^ v = Sabc 'DDi =

2a "
3 =8.

6

., neZ. 2.

3. (log5 626 - 4; log5 26) . . 2. 5. (5; 1),

6.

7. = 1;

a < -2 ; (-~; - 2) U (a; + ~) -2 < <
^

>
^

.

. , ,

1
& -= ,

1
=

7j .

( + 2)( - ).

,

-2.

1125
8.

2?4
-

, G -

( .13),
SE = SG ( ).
SE : EL = SG : GN, EL = GN SL = SN. ,

SL = SM.

,

, ALMN, a SH -

,

, . . -

, ,

SH ON - ZSNH. OG =

= =
, NH

= R, SO =
. SOG

13

+

SNH ,
- =

.

=

7

1. < < 1.

2. + ,
ne.Z. .

cos2 8x cos2 + sin2 x sin2 8x = 0 ,

fcos8xcosx = 0, fcos9x = 0,

[sin sin x = 0 [cos 7x = 0.

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

- ( 1) > 0 , \ 1| < 1 , ,

0 < < 2 , .

4. 0. . a + b> 2yfab
> 0

,
> 0 .

5. 4. . - BCD ,
= DC . , ZCDA -

, . .
-

DC = 4 .

6. [-5; 5]. . , ( ; )
/?, = \ \ .

2 = \Zyj2; t,\l2A

R2 = V25 - 2 , 3 =\ +

+ 2V2; + W2 J R3 = + V25 -

. 3 = OAt + 2 .

,

.Rj + R2 = R3 , R\ + R3 = R2 , 2 + /?3 = /?,.
,

, . . -5 < < 5

,
.

8

1. -

2. (-
3. 2 2

. . t = log2 x .

. 15 : 8. . 1.

, , ,

t.

= (4-t)x.
= 3, = 2,

.

5. arcsin = . . OtO2

.
-

, 2 = - . ,^ = 4 ,

ZDAQ = < xcoscp = AM = BM = ( + xsin(p)tg(p ,

. . cos2cp = 4sin<p + sin2q>.
6. (-1; 2]. .

-1 < < 2

(3-*)(* + 2) >

= ](2 ) ( +1),

.

9

-



58

4. 4v2 /3 . .

- 2004/No!

]3 2 + 5 + V3?
: [0; 3].

5. 2arctg|. 6. (- ; -

10

3. 1 , 5

.

4. (0;>/3),(0;

.

\ = 0,

= 13 2+3.

5. 7<tv2 . . AM =
,

=
.

2 + 2 = 6 .

AM AK
_
=

-p-sr, -

=
- ^ - ,

2 1

6. ? +
,

- + 2nk , k,neZ. .

cos3x = ,

cos3;t > 0.

7. log3 (l8 + 9>/3~);log3 (lO /19) . . -

= 3"
,

> 0,

( 2 -1) 2 - 96 * + 8l(n2 -1) = 0

= 1

, 2 - 1 > 0 .
> 0 , > 0, . . =

= 3, 5,... , ,

: = 3, = 5.

^- Vsabm ' vsamcd = 1: 41 - .

- AMS - AS MX, MX -

, ,
MX .

, MX

AS , X

. SAD,
MX

. , , ,

,
,

. ASD

AD. X
AS

AS .

- ^ ,
.

,

AMCD.

11

2.

3. 14. . m
-

N 9
.7

..
,

27
X. -s- < m < -^N , . . N + lSsjJV,

N > 13 . N = 13 . N - 14 m = 5

.

i. 2-j2~(yl3 + 1); . . ,

,
-

.

* > ' U {1} U ^;4 . .
\4 l) \l J

^ = sin* _; - -1

, = -1 = -=-
,

2 :
- 1 < log4 = 2 - 2 < 1, . . = 1;

-l<log4a<l,|2-2a|>l;
-1<2-2 <1, |log4a|>l.

12

1. ?n, neZ.

, k,m,n Z.

1

2. (\\2nk), |;-|
3. Z4 = = arctg3 , ZB =

- 2arctg3; 7 4- 28-

5. b * , k e Z . .

( + 2 ; + ) " 7.

,

\ + - -, + - I, . . ,

1

, Z .

, b =

k = + 1 -

, b -=, k e Z .

-m 4m-2n + l

5
- =

10
'

k = + 1 - m -

13

1. [-%!].
2. - 207. .

2 + \2 + 2 = 0 . ,

3 + 3 _( + ) - ( + )

(abf (abf
3. (Iog73;2),
. 24 80 ; m = 4. .

.

+ 16 .

[ AS .

m 5"
= 3,

_6(8- )
w-3 ' !

5(3m + 4)
'

5-m



, , 59

> 0 ,

> -

,
= 4.

5. 4- . .

PQ = ? ?
RS = 5 ,
5

PR.

,

, R ( . 14).
5

Q
- ( ?' ) ( S" ). ,

.

. . -

. 14

(- >; - 2] U [-1; + )

, = 1 ,

> 1

3?2-?-32 2=0- ?>1.

: < -2
-

3?2 + t - 32b2 = 0 . 5 ? < 1.

, b

.

7. 36. .

, , , , D
R = 2V3 .

.

1) ABCDE

.

ABCD

( . 15, ).
2) , , D ABCDE

.

BCDE ( . 15,6). ,

, ,
.

, ABCDE

ABCD

ABC.

ABC

ABCD .

, D

, ABC.

ABC,

,

.

,

,

, R,

R2 j
= 9>/3 .

4

14

1.-2. 2. 7. 3.

6. U-JT
2'

. 4. 6 ; = 4 . 5. -~=- .

15

1. (- ; - 5) U {3} . 2. 80%. 3. ^ + , Z . 4. (-2; 3)
5. = 12, = 10. 6. (3; 1) , (-3; - 1) . .

2 2 - - 2 2 = 7 <=> ( - 2 )(2 + ) = 7.

7. 70 . . -

,
= = -

. ZAMC = 140 , ZAMB = 220 -

,

zmab = 20 , = .

()
sin* sin40

8. - 2. .

: = 0,

25*4 + 25( -1)*2 - 4( -

7) = 0 .

4

, t = 1

25?2+25( -1)?-4( -7) = 0

. 0 < tt < t2
-

. Jt^ - yjt^ = yfc ,

. . t2 = 4t,. ?, + t2 = a -1 ,

txt2 = ^f(7 - ) . .

16

v5 3 \ 1- /
1. -2. arccos ; + , neZ.

2 4

5 3 \ 1 /
-2. arccos ;

2 4

. 975^ .,4. 5; . . , -
1

,

, .

,

.

cos(p , (

.

[9
-,/211 51

;
- U (7) . .

2 2J
,

= 9 .

17

1. 3. 2. (0; 3]. 3. J7 . . BCD

, CD, ,

, a /ABC -

.



60 - 2004/ 1

i. 25%, 62,5%, 10%. .
, 2 , ,

3,6 , + + 3,6 = 0,6 ( + 2 + ), . .

=
. , ,

, - - , -, 0,9 .

5. 10, 12.

6. = 7; #! = 2
, 2 = 4

, #3 = 8 . . (, #2 , #
-

,

xtx2x3 = 64
, \ = :,^ , \ = 64 .

1. lp,12|.2. 11,

18

- - 7 2

4. , + arctg-=- ,
-=- . . ,

x =
-j
+ nn, neZ

, , -

? = tg* * * + .

. -

, a v
-

.

(v>0, hv-i>0,

[ = 0, { > 0.

6. [0; 2] = 0, d = 1 = 1, d = 2. .

= 2 ( - d) , q = 3c-d. | - d| > 1,

#(#) = 2 + px + q (-1; 1),
[-1; 1] (

#(1) { 1) < 0). [-1; 1]
f(x) = |#(*)| ,

= 1, = 1, . .

= maxflp + <? + 1|,|- + <? +1|) = |<? +1| +

| | > 2 , - > 2
,

= 2 <7 = -1 ,

N = 2-

19

1. . 2. (-~; - 5] U [-1; + ~).
3. 14 . . 2 . . .

i. arccos-^. . ZKMD =
, ZMKL -

.

DML ,

sin|} = \/2cosct. , / = /CLsinP .

DKM,
cosa .

5. > 0, b > 0 ; (~ ; + ) < 0 ,

<0; -~;-^|-? uL[-|; +

~ 7\

, < ;

6. (2; 2; -2).

7. . . -
.

, ,
4 , 4

. 16

, 2 .

, 4 .

30 .

1.

2 , .

, , ,

. ,

= 2v cos a ,

-

( .16).
,

,
45*.

,

,

,

L u = V2 .

, ,

, = 2v2/L.
,
2v, ,

,

, ,

, al.

,

,

. ,

16

D.

2. ,
( ),

,

, .
,

,
,

. ,
, ,

, .

, ,

, X

,

,

,
17.

, - . 17



, , 61

,

6 = = = CD

*,,, = KD = 6 (1 - sin ) ,

-

= = 6 cos a .

,
6

X

= (1 - sin ) ,
= 6 cos

,
m -

,
- . ,

= rsinct, = rag-Tcasa..

,

,

X

:

6 =T-Tsina .

,
,

.

,
,

_(1-sinct)2
sin a

? =
{maz6+T)sina
(

=

(maz6+T)casa
,

3. , ,

,

.

-
fB
,

-

,
-

( .18). ,

= mgcasa. ,

Y4

. 18

-

.

,

.

, ,
= - .

L. ,
,

j^- = mgcasa+TA ,

v0
-

.

, ,

(

). ,

,

(

) ,

mVg/2 .

( ),
,

,

.

.

-~
= mgL{\ -cosct).

,

, 1/2,
v0 = yjgL .

L,

4. ,

,

. ,

n- .

, ,

,
,

-

, -
. , ,

, .

. ,

,

.

,

+
,

,

.

( + ) = + mg 1- + ]-

( + ) = +
j

kx .

,

( + ) = = kL .

, , <
,

,



62 2004/Nol

_ _ ( - )
*~

L

~

aL

5. ,

,

, ,

. ,

,

,

,

.

, ,

Nt N2

.

X,

, vu v2x

,

s , , 2

.

,

.

, = 2 = 2 2 ,

k - , ; -

.

,

3kT = mv\ , a vcpi
, ,

\ ,

,

Pi = 2, -

6. ,

( ,

) .
,

. ,

Q, =

Q2 =
,

,
-

. ,

- ,

R = 8,3 /( - ) -

, , =

= 18 / . ,

,

,

.
, ,

,

AV V ^=2,8 .

7.

, . . ,

.
2

,

? .

? ,

,

R.

CR = 47teoi? , 0 , ,
2

q
= Cpf ,

q

A = fq,

,

W = A-AW

.

,

.

,

.

,

,

, ,

W

.

, ,

Q < W = - AW = 2ne0R?2 .

8.

, ,

, ,

. ,
, ,

( ,
) ,

. ,

, D^,

R2
/? ,

,



. , 63

R

-

.

, Dj .

,

_2

,

,

, ,

,

. ,

_ \lh + l
"

'

9.

, ,

.

, ,
, nR? , ; - -

. , ,

& / ,

,

,

- *#
,

,

. ,

,

,

( . .7 ).

, 2
-

.

, , ,

180

.

'
ri+r2

= #1
~ \ -

,

10.

, ,

- -

, .

,

.

,

. 19, ,
, tga = h/s .

6)
'

. 19

19,6
. ,
-

.

( = 1),
,

,

-

. ,

.

1 2,
,

= /2 - ,

d ,

sincp = wsinp4 .

, ,

s,

X(s), A(s) = X(s). ,
, . . s ,

a - 0
,

,

,

ct3,

= 0,35.

, ,

h _

=====1,36 .

/cos a, -1



64 - 2004/Ns 1

1. t,0= 12 <?1|
kd

1 + tg2ct

yjk2 + tg2a
7,3 / ,

tga = = 1.

2. 5 = 4 2 = 12,6 2 . 3. A = ^-^2 =12,48 .

4. / = R(tga - a) ,
a = arccos =

5. v0 = M/c : / ,

3At2+273 C
"

2 ^+27300

14. A = jf1 - {]CC/2 = 5,33 10"4
.

15. 0 =

" Jmax
~

Jmin1

.

1 +
{met)

18. dt = - - = -^ = 2,311 cos2ct ^3

19. dx = 20. F = ~^ = 12
n2-l

2. Fmin=^

= =

Ppr?
=

5. U =|(p,V, +^V2) = 1200 ..

:

.

Vn2 sin2 a
1,2 / .

10. S = (Dl- \f ab = 0,46 m2 .

sma

\2 .

:

kvant.mccme.ru

math.child.ru

www.courier.com.ru

Vivos Voco!

vivovoco.nns.ru

( )

. . , . . , . . ,
. . , . . , . .

. . , . . , . . ,
. .

. .

. . , . .

. .

.

Per. - 0110473

:
119296 , , 64- , ,

. 930-56-48

142300 .

3663.



-

,

. ...
-

. ,

,
-

,
-

.
-

, 1,5:0,5
,

- .

?
-

. , , 20-

.
-

, ,
,
-

, -

,

.

,

, -

.
-

25 ,

,
.

25 ,
.

, ,

,

!
, ,

, .

24:1

,

,

.

, ,

!
-

h2?! -

,

. -

,

,

!

,
.

,

.
,

,
,

.
.

- , 1924

1. 4 5 2. d4 ed 3. d5 4. ed S:d5
5. cd + 6. Sc3 &c6 7. af3 af6 8.
Ae2 0-0 9. 0-0 &:c3.

:

?
9... 5.

10. be 6 11. 4 Sd8 12. d5 &e7 13.
?d4 & 7 14. 2 15. ,&f3 cd 16.
Ifel Sfe8 17. Sd2 gab8 18. Sg5.

19. &c6!

18... &g6 19. Sf5 S:el+ 20. S:el dc

21. &:b7 : 7 22. A:f6 S:f6.

22...gf 23.

8 24. 8!

1
djir

2

41

1

1

$
23. 8+

:f8+! &:f8

24. 25.

, 1933

1. 4 5 2. &f3 &c6 3. & 5 d6 4. d4

ed 5. S:d4 ,&d7 6. : 6 &:c6 7.

&f6 8. &g5 Ae7 9. 0-0-0 0-0 10. h4 h6

11. &d5 hg? 11... &:d5 12. ed

.&d7

,

.

12. &: 7+ : 7 13. hg & : 4 14.1 h5

. 14...f5 15. g6 16. & 5!

&f6 17. Bh8+ : 8 18. 4+ &g8 19.

Shi.

15. Bdhl f5.

1

1

* i

1

1

1

41
i

16. ^ 5!! ,

,
-

d ,

d6-d5.

16...de 17. g6! S:g6 18. 4+

.

, 1938

1. 4 62. &c3d5 3. Sf3de4. & :e4
&f5 5. ^g3 ^,g6?

3. d4 3. ?l f3,

.

,

.

g4.
6. h4 h6 7. & 5 & 8. 5 g6 9.

. , 4! 10. 2 a f6?
. 10... 7,

.

11. S:f7! &:f7 12. : 6+.

.

, -

.

-

, 1916

1. 4 2. d4 d5 3. & ^f6 4. ed

?:d5 5. ^e4 f5? 6. Sg5! ^,e7 7.
8. &e5 0-0 9. ^gf3 b6 10. ^,d3

11. 0-0 Be8? 12. c4 ^f6 13. &fi ^ bd7
14. 2 5?! 14... ?f8

14... ^.f'8

.

1
*
i

i

1
1
*
i
2
1

2

*

15. & fi:f7. 15... 8 16.

: 6

: 17. 6++ 8
18. Sg8+ 1 . ^f7x.

16. : 6+! &g6. 16... : 6 17.

17. g4! 18.

.



II C1SIKIC

70465

TG 251291
1 mffcur

2706
*

BANCA NATIONALAA RQMANIEI

03 0775659

~ ҫ >

; f;% v i
BANCA NATI0NALA

49'

lei doi

,

(1571-1630)
.

1971 400-

5 ,

. 2002

10 , .
2000 , 11 1999

.

( - 5 2003 .)


