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(1638)

f- (
, f R;

f : R - R). :
( . . )

fe .
:

*)- extr. iP,)

f .
, .

fix + ) - fix) /"

rix), rix) .

,

fix + x) = fix) + ax + rix),

Ml
lim
->0 \ \

= -

.

f . fix) .

1 ( ). f
,

( ),

fix) = 0. (1)

.

, ( 1638

,
-

)
,

.
.

. 1

:

, ,
.

. :

f
( .4).

,

,
. , -*

.

,

/ ^ fix) = 0 - ,

. , 0

gix) = 3

,

< 0) = 0 .

.4

.
1, - , - AF DE, -

, ah- ADBE.

DBE ABC = .

xiH~h) = xia-x).

/ ix) = xia ) (
/ ) : < < .

:

foix) = xia - ) - max.

fix) =
, . . = |.

^-x) = ^--x2 =foix)-x2,

. . f0
-

. : F

.

.

,

,
-

,

.

.

( , 2 , 3 ) .

= ( , 2 , 3 ), \ \
yjx2 + \+ * . f

-

( f : i?3 -> R),

fix + x) - fix)
\ \ + 02^2 + rix),
. ,

fix + x) = fix) + + rix) ,

= iaua2,a3) -

,

:, . . - = atxt + 2 2 +

+ 3 3, a

lim
r(x)

= 0.

, /"
- f .

fix). fix)

( ix),f2 ix),fe3 ix)}, ,

, f ix) 2 3 5
2

ff\ixt) = f(x\,x2,x3} it,.

fXl ix) f'x^ ix).

- extr, iP{)
2 2
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= (xitx2,x3) = ( , 2 ,..., )

( ).
1'. f

( { ),

fix) =

(MufXt(x) = fX2(x) = fX3(x)=0).
;

, .

.

.

(1801)

fo(x) - extr, frx) = 0 , ( 2)

/ /5
-

: -( , 2 )

( f : R" -> R ).

.
, ,

, , 2 3 ( .5). 1

x\+x\+xl-\ = Q.

,

,

> 0, 2 >

>0 3 > 0.

5

:

f,(x) = 8 2 3 f2(x) = x\ + \ + \ -1.

( 2 ).
, 1801 .

, L(x,X) = Xofo(x) +
+ ^( ) , ,,
( ,
X = ( , A,j) )

L(x,X) -> extr

. ,

2. f{
( 2).
X ( ,0, ,,),

(\ \+\ \ ), ,

L'x(x,X) = 0 L'Xi(x,\) = 0 , L'X2(x,X) = 0
....

.... L'Xn(x,X) = 0. (2)

( , )

.
.

:

/ ) = xtx2x3, /J(jc) = \ + \ + \ -1 = 0 (2 )

( 8 ).

= (xi,x2,x3). {> 0, i = 1, 2, 3,
-

.

,

L'Xf ( , ) = 0 => 0 2 3 + 2A,,i, = 0
,

, 5:,,

, LX2(x,X) = 0 , 0 2 3 +

+ 2 2 = 0
, ' ( , ) = 0 , 0 2 3 +

+ 2Xtx3 = 0 . , , ., = 0 ,

, , = 0 ,

,

.

,

. . ,

=*2 = 3 = -^-
,

(2 ) ,
2, (2) 8,
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/(-)
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( , ( )) ,
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, ( )
( , ( )) ( + dx,y(x + dx)),

dx ,

_f ( ( \ )\+ f ( ( ) '( )) -0 (3)

yjdx2+dy2 = Jdx2 + y'\x)dx2 =

, dt

,

j
Ji + y'2(x)dx

, . . dt = ^ . ,

:
(),

2/(0) = 0, ( \) = \,

,

]ili min,

1
( i ).

XVIII

. ,

,

.

. .

, .

. f = fix, , z) -

?/( )
[ ;*]]. ,

\f(x,y(x),y'(x))dx, {)- -

( -

, ).

, ,

fix, , ) = ( f ).

:

J{y())= \f(x,y(x),y'(x))dx - extr,

f ( 3).
( 3)

.

3. f (
), ()

( 3 ),

.
/" , (3), ,

, . . ( )

y'(x)f2 ( ( ), -f(y(x),y'(x)) = const. ( )

, ( ) ,

'(x))- fy(y(x),y'(x))y'(x)-
- f2{y(x),y'{x))y\x) =

0.

( ) . :

y'f,-f =

/2 1

. .

= sin2
-^

. - - = cos
^

sin -~ .

dy
_
COS2TI dy dy dx

~dx=~dx"dx- ' , -^
=

sin

dy

^ = j?L = Csin2^.dx dy 2

:

=-^-(1-cost), o: = -y(T-sinTJ.
.

.
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71
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, \y'2dx < 1, (0) = ( ) = 0.

(3') -\{ " + , = 0,
" + \ = 0 .

( ) = \/ sinnx .

, ( ) = ˗ sin x .

, - -
XX , ,

, , -

, . .

( 3 )

(-) . '( ) U, U -

R ( , [ ; ],

/?+ = { > 0( ,

, '( ) , ,

).
,

, .

, .

. -

.

,

,

,

( ' )

1 + \ )

,
-

, (- 3)

, :

( .7),

( ' )

.

.

-

. 7( .: , 1974, . 42)

. :

,

.

,
( ,
) . ,

:

, ,

, ,

, . .

' > 0 .

!
,

:

= f f(x,y(x),y'(x))dx -* mm

(P4)

U - R.

( ( , ) = , a U = R+ .

1 + 2

4 (
( 4) ). (

, {-)
( 4),

: () ,



max [p {x)u-f (x, ( ), )) =
= p(x)y'{x)-f(x,y(x),y'(x)). (4a)

U= R, (4 )
. , ( ) =

= { ( , ( ), '( )) (4)

. ,
.

. f
, ( (4)), ( ) = const =

=

,

: 8

13
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( .8).
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( , ) = max
,

>05
1 +

( ).
, < , max = . ,

.

,

, .
(-),

,

=

, #'(?) = 1, , = 2 .
' =

,

:

= \1 + 2+ 4\, = \ + 2 + 2 .

y{xt) = ,.
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.
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] 2
. X ,

Q
,

(Oj 2 .
.

1904. a, b

alb + c\ = 2bc.

26 < 4 + .

.

1905. 50
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. ? (
.)

.

1908. .
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2 / .
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.
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.
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.

1910. V = 20
= 0,5 = 300 .
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Q = 300 ,

AT = 10

?
.

1911.



16 - 2004/ 2

.

-

1

10 .

,

, .

.
1 ?

? ,

. , ,

.

.3
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1876. )
.
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?
) , -

,

.

) .

,

. ,

. 4
. ,

.

,
= Ak + 2.

,
1.

1

.

. ,
.

2 2

,

2.

1, 3

. -

2

. ,
.

,

. ,
.
= Ak.

( ,
- ), 3,

1x4,

,

1x2, , .

,
.

) , 4.

, 1.

.

1 ,

.

:

'
Ml885

.

- ( ),

Ll]~ ( ),

~" ~ ( ),

- ( ).

,
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,

.

. ,

, . .

.
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2/ -
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,
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.
64 ,

. ,
. ,
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h8-g8. ,
:

, .

, .
, -

.

,
.

-

. 32 ,
, k

, . . k

. , 32 - k

.

32 , k

. ,
2k .

.

1878. ABC ,

, . ,

,
,

.

X, ,
N -

, Z
-

CN.

,

CHY , = 2 = CY ,
. . ABC YXC .

NZY NYC, NZX NXC

ZY/CY = ZN/NY = ZX/CX, . .

ZX-CY=ZY-CX.

CXY

W. CXW

CYW , CXXW
= CYYW. ,

XW = YZ ZXCW = Z.YCZ,
ABC YXC

.
.

1879.

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

-

, . ,
,

.

100

2] < 2 <...<7 100,
< 2 < ... < 100. mi

{, { - Rt,
1 < i < 100 .

, , . .

100 100

,
100 100

; ,

mt, -
-

,

;. , a,- + ri=mi-\
Ai + Ri = { -1 1 < i < 100

.

100

zlai ,
>=1

100 , . .

100-99 _ .
Q

^ . 2^, ^ . ,
i

100 100 100 100

? . , ?? =

i=i

.
.

1880. 2k- 1 2k- 1

. ,
k ,

-

k . ,

,
, ,
.

:
k ,

, .

.
, .

,

. , k

,
-

,

, .

. ,

, k

, . .

3 2
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k

. .

.

1881. , , -

,

1.

1- 1- 1- ~1+ 1+ 1+ -

.
:

J_
a + b b + c

b + c

1

+ a

1

c + a a + b~c + 2a + b'

+

, . 3 ,

2 2 _2_>
a + b b + c c + a

~

_

~

a + 2b + c b + 2c + a c

2

+ b + 1

.

. , ,

> > , 1- 2>1- 2>1- 2 ,

,

,

\- 2 1- 2 1- 2
'

-1

\ +

,

-1 -1 -1

l-cz 1-b2 1- 2

0,
,

,

. > >-^> ,

1 -
,

, .
1 9

>-^> > , 1- ,

,

.

.

1882*.
.

, . (
)

. ,

2 ,

.

,

.

,

( ,

, ). ,
, .

= , 1 , , . > 1.

,

, . .

.

,
,

( . .
, . .).

1 .

,

,
.

,
,

. ,

0 ,
jc,,..., , k-R xk

. xt = xk+l_{ 1 < i < k .

0 +1

, xt + 1,...,
, ft- xk+l .

xi +1 = xk+i_i +1,

.

, ,

S . S' 7" ,

. S'A '

, ( ' = " ),
" .

5"' ".

.

.

1883. :

) *-2 2=1; ) 2-2 *=1;
) 4-8 2 = 1; ) 2-8 4=1.
) : (1; 0), (-1,0).

,

.

> 0.

2 .
2,

2 -1
, +1. (

).
2 +1 ( 2 +1

4). ,
-1 .

,
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, . . 2 -1

.

1, 0. ,
= 1 = 0.

) : (1; 0) , (-1; 0).
> 0, > 0. , ,

z t .

2 4 -t* =2. t = 2 ,
-

, 4 - 2 (2 2 ) = 1.

) = 0. t = 0, = 0. .
4 - 2t4 = 2

, 8 4 = t4 +1,
- . v2 +1

4.
= 0. = 1 * = -1.

) : (1; 0) , (-1; 0).
4 - 2 (2 ) = 1,

).
) : (1; 0), (-1;0), (3;1), (-3; 1), (3;-1),
(-3;-1).

. , ,

= 2t4

z t - .

t - 2 4 = 1, a) z =

= 0.
z +\ = 2t

.

:

X4+Y4=2Z2. ( )

(* )

4 4 4
,

u4-v4=w2, ( )

v , a w

.

w = 0. X = , = 1, = 3.

,
( * ) . ,

-

,
v w ( ).

, u,vnw

.

v . 2 = a2 +b2 ,
v = 2 - 2,

- . ( ) = 4 - 4
,

< . .

v . 2 = 2 + 2 ,
? = 2 . ,

,
-

. .

= 2 2 ,
= q2 , ( , ) = 1, 2 = 4 4 +

+ q4, / - 2 2 ) + 2 2 \ = q4.
q 2

+ 2 2 . -2 2 = 4 ,

+ 2 2 =s*
, s4 - 4 =(2 )2. 2 > q4 > s4 .

, > > s

.

+i = 2t4
.

2 +1 = 2 4 .

- ;

. , ,
, ( /; ) = (1; 1)

( ; ) = (13; 239) ,
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_

cos2 x-2 _
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: DE,
EF, CD FA.)

( )
4. ABCD -

.

, Q R ,

D , .

, PQ = QR ,

ABC ADC .

( )

5. -

, 2
-

, (
<

2
<

...
<

.

) ,

) ,
, , 2

.

( )
6. . ,

q ,

q.

( )

,
.

1 ( . ). -

(
) (xk - *;),.*:* ? , , A,xk * ,.

D, 101 100 = 10100.



+ ce2+\b BF - CEf =
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-

tt N - EF ( .1),
5 , t{-tj <*?>,, X = {ti,...,tn,}. j- 2 2 2

teS.teX ^ 4 X ,
2NM = BF + CE^ 2 = BF2 + ?2 + 2BF ? =

t-ti<aDu , + 10100/ > 1000000 => > 99.

, / > 100, . . ^ ^ .
2 ( . ). = 2ob2 - 3 +1,
N a2 in.

2ab2 = 3 -1 (mod ) => 2 2 2 =

s { 3 -l) => a(b3 -l) = 0 => o(2b3 -2) = 0

2ob3 - (b4 - b) == 0 => 2a = b4 - b

( ). ,

BF-CE = -a-f -c-d =

= * - -2 \ . (*)

, = (2 - b)b2 +1 > 0, 2 - b > 0.

I : 2 - = 0, (k,2k).
II : 2 - > 0

, . . 2 - b > 1.

2:

2 > = (2 - ) 2 +1 => 2 > 2 +1 => > b .

,

2 - b > => > 2 + 1 > ob2 => 2 > ab2 => > 2.

,
= (2 - ) 2 +1 > (2 2 - b) 2 +1 =

= 2 4 - 3 +1 > 4 > 4 - - 2 .

(*) , 4 - b - 2 < 0. * - -

- 2 = 0 \bkA - k, 2k). b4 - b - 2 < 0,

(*)

-(b4 - b - 2 ) > = 2 2 - 3 +1 =>

=> 2c(l-b2)>b4 -b3-b + l = (b-l)(b3-l).
> 1

2a(l-b2)<0<(6-l)(b3-l).
, b = 1, (2k, 1).
: (k,2k), (8fc4 -k, 2k), (2k,\), keN.

3 ( . ). AB = a ,
= b

,

= d
, \e\ = e, \f\ = f,

a +b +c +d+e +/" =0 (1)

(1). , NM =

- ( + ), ,

3( + )2 = ANM2 =

= 2 [BF2 + 2) - \ ~ + |2 => 2 [BF2 + 2) =

= 3(b + ef +\b +ef >3(b + ef +\b\-\ef =

,

2 + 2 f + f + 2 + 2 d +

+ d2 +b2 +2b + 2 + 2 +2ef +

+ f2 +d2 +2d + e2 +a2 +2a b +b2 >

> 2(b2 +be + e2 +c2 +cf+ f +d2 +da + a2) =>

'c+e-f+d-'e + a-b +

+ b + c f +ad>0,

-be < b e
, -cf <cf, -da <ad. (2)

(a +c +e)-(b +d + f)>O.C ,
(1)

=-(b +d +d

,
. (2)

+ + = +d +J = 0. (3)

, = CD = f ( . .1),
(3) = , , KAFE -

=> = ~FA = J = || FE || || KD => AD .

, BE ) = b .

~ ADKE ^>b = ke,f=kc,d = ka.

/ = Z.DEF =
, /BCD = ZEFA =

,

/CDE = ZFAB =
,

(a+ff +(c +df =2(b2 +be

a2 -2afcosy + f2 +c2-2cdcosy+ d2 =2(b2

cos =

4kac
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cos a + cos P + cos =

1,2 .

- 2004/ 2

~2 (
3
+ 3

*-!

>1, 3 + 3 + 3 > 3%/ 3 3 3 =

, + + = 360 , 0< , , <180 , -

3
cos + cosP + cosy > ^,

= = = 120 . ,

+ = 360 - => 90 < ^ ^ < 180 => t = cos ^y^ < 0

,

-180 < - < 180 =>

^* 0 < cos -
< 1 => cos + cos + cos =

= (cos + cos ) + cos (360 - ( + )) =

_ + -
= 2cos cos, * + cos

-l>2t + 2t2 -l =

,

a- . + 1
cos -?1 = 1 cos 2~^ =

-

. . = = 120 => = 120 .

4 ( . ). , , D, P, Q
CD, ZCQD =

= Z.CPD = 90 ( .2). , ,

.2

PQ - CD sin ZPCQ . , RQ - ADsin ZRAQ =>

PQ
_

CD sin ZPCQ
^

~RQ
~

AD sin ZRAQ

Ho sin ZPCQ = sin ZBCA,

, 180 . , sin ZRAQ =

= sinZ&4C=>

sin ZPCQ
_

sin ZBCA
_

AB
^

sin ZRAQ
~

sin ZBAC
~

~BC '

ABAC . ,

PQ
_

CD AB

RQ
~

ADBC '

BL DM, ,

AB AL AD AM
^

AADC . -57
=

ttj- ^
=

.. . , PQ =

= RQ <=> L = M, .

. ABCD,
, .

5 ( . ).

^1<l"</?n

-

{ = ,;> 0 ,

+ 1 ..., +\ (1)

\2 , N2

(2)

(2) , i<m< j,
m (2)

( - +1) , . .

? * I ( - +1) -

U J

, (2) I =

(n - s +1) s2 ,

s ,
- s+ 1. ,

2

, ( +1) ( + 2) 2 2

Z = s

hy .

= , +... +

(2) > '-^j :

k=i
'. j - i +1

- i
ft=i

,
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2+2

. ,

51

Pi , ,- = 1 => = 1 -

,

2 + 2 1 2 (- . . .

. . . ,

,

,
= ...

= , <=> ,
= ... =

,

. . ,,..., : .
6 ( . ).

1. N, >2, k,leN,

( * -1, ' -1) = - / (( , ) = ( , ) ).

. k + I.

: k + I = 2 .

k > I , k + l<n ,

. k + I = + 1

( - U -1) = ( * - ' -1) = ( ' ( *"' - l),fl' -1) =

.

= -= ~'+ ~2+... +1 => > 2
,

> 2.

2. s

, s ? /l/nocfp2).
. , s e P ,

:S 5 = 1 (mod J. = , ... pk.

( 2 ).
.

2 ,

q , q-\lp2 . , q
-

.

, - 1:<7 , {p,q) = 1
, 4'1 -llq

( ). 1 ( '9~1) -\':q.
, q-\':p , ( ,q - 1) = 1

- 1: q, , = 1 (mod q) ,

= ~1 +... + + 1 = 1 + ... + 1 = = l(mod<7)=> Mlq

, q 1: q-\lp q = 1 +
,

mlp. , q .

Z ,

( , q) = 1 . , ,

nq~x - 1 :q => - 1 \q => 1 = "' ( )'" = p'n (mod q) ,

= (mod9) , -1:^ - -\\q
1

("'- )-1;<7, { , ) = \,

- 1:<7 , , .

, Z plq .

. , .

XXXIV

- - 2 11

2003 . 238

64 . ,

,
.

,

-
( ).

2002 .

-
.

,
-

.

(
).

(2002
2003 .) :

-

5 .
. ( - ),

- . - ( - -

).

17 . ( -

. . ),
-

( - ),
- 63 . (

- . .

. . ).

. . . . .

, 12, 10 8 ,

(20 ). ,
50 .

,

, , . ,

14 ,
- 16 . , ,

.

40 .

153

. 20 ,
- 39 - 38. , 56

.
:

36,7 ( ), 31,1 . ( -



52 - 2 0 0 4/ 2

), - 27,0 . ( ),
- 16,6 . ( ),

-

21,2 . ( ).
. ,

,

.

, .

, ,

. ,

( , ,
, , , , .)

:

1 3 2 175,0

2 3 2 169,3
3 3 1 1 163,5
4 2 3 159,5
5 1 2 1 149,6
6 1 2 1 142,6
7 2 1 1 142,1
8 5 139,0
9 2 1 137,5
10 1 4 134,7
11 2 3 129,8
12 1 2 1 129,3

, , ,

.

.

.

.

( -
),

( )
.

,
-

.

,

.

,

,

, . .

( ) .

,

.

.

.

,

,
.

.

. 1

(
),

(
). ,

, 13,9 ( .
).

1.

R/
.

L(L> 2nR)
, 1.

,

, -

. , L

,

,

.

.

.

,

Q. QP s.

( ) ( )
et .

0 OQ (
)

. 0 = 0 s = L,

. G s

dB/dt ds/dt .

,

,

.

.

(s, 0, dB/dt, ds/dt, R, L, g, et er )

:

a) dB/dt ds/dt; (0,5 )
b) Q

; (0,5 .)

c) Q
, ; (0,7 .)

d) ,

; (0,7 .)
e) ,

, ,

; (0,7 .)
,

; (0,5 .)

g) .

(0,7 .)

L R

~
=^ + 4ctg^ = 3,534 + 3,352 = 6,886. :

1

h) ,
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m

2

QP
( ; (2,4 .)

,

( R). (1,9 .)

-

, ,

,

, 2.

.

,
L

.

,

,

. ,

,

.

j) ,

D ( L - D R )
.

( = 2 ) ,

, ,

, = D/L
.

R/L ( ),
/ . (3,4 .)

2.

I (

) ( .3).
/

,

F

. -ӗ f-j
.3

~j V". i

F/A.
, . . ///,

S .
:

= YS, = - -,

. ,
F <

, . . / < 0 .

=

.
( . . )

= ^/ / .

.

= = ( .4).
.

( =

= 0)

?;

,

.

.

=0

4

a)

v ( . .4),

^ ?

, , v. (1,6 .)
b) -

,

.

,

, . 5

?,(x,t) t ( .5) ,

?0 k -

.

v , S

t. (2,4 .)

. ,

,

h w ( .6).
z .

.

,

( . 7),

. - . 6

=

.

= 2,65 103 /

-

^

= 7,87 1010 / 2. I /2 /2
= 1,00 ,

w h
j-

h < w .

,

, -

. j

f = /(2 )
? ( , t)

t

, 0<x<b,

? ~

,
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( )

{ ) = , sin k I x I + 2 cos : -
-^ I,

( ) , 1,
k = / . ,

(

).

c) ?2
. (1,2 .)

d) ,

( )
. (1,2 .)

-

.

,
-

,

,

. ,

.

- + ,

, .

S .

:

S T

- 2004/ 2

f) Q (t)
U (t)

i/Y = 1,27 11 2/ -

( . . , )

, = 4,06-10"11 / -

,

dp = 2,25-10~12 / -

.

, 6 .

U(t) = Umcos<nt
,

z

(t) = U (t)fh . ,

.

X /'
X = u/f ,

= jY/p . ,

, = YS

,

.

.

)
t

U(t)

k = / . ,

D2 . (2,2 .)

,

2 . (1,4 .)

3

.

: , .
, \

. .

:

= 939,56563 / 2, =938,27231 / 2,

= 0,5109907 / 2.

. -

,

.
a) ?

vm

( = ? ).
. ,

mv < 7,3 / 2 , ?
/ . (4,0 .)

.

( )
R m . ,

,
.

, ,

( .8).

.

5

R.

z.

.

- . 8

,

.

.

b) (S/R)3 ,

, ,

. :

G, , cos 6 = 1-62/2 .

. , .
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25 2003

( ) . . .

.
.

- 10 3

. 5

.

10

( 6 10

) .

. . . (84 ),
-

( ) (83 .), -

( ) (70 .).
. (

. . . , 24 ), - .

( . . . , 23 .),
- .

( , 20 .).

1.
I .

.
,

.

,

, .

2.

L ,

.

I ,

.

.

, .

3.

. , ,
; , .,

.
I.

.

4.

V,

2 0, 0
-

.

R<r.

, .

,

,

.
5.

R. ,

, , ,
-

. yjg/R.
.

,
?

6. ,

,

< .

,

0 .

7.

V

.

, 2 , .

.

, .
8. R

, .

,

.

9.

10. ,
, 100

.
, 1, 2, 4, 8 . .?

. , .

{ . . 25)
- .

.,
- . .,

-

. ,
- . ,

- . ,
- . .,

- . ,
- . ,

- . .,
-

. ,

- . .

- . .,
- . .,

- . ,
. ,

- / .,
- . ,

- . ,
- . ,

- . ,
- . .
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( . 1)
1. .

N ,

0,6 / , ,8 0,6
, 0,1 0.6

-

. 0,4

,
0,06 / + 0,4N = 0.46 / ,

0.48 /, .
2. PQRS ( .1).

:
= ADMN,

AAPQ = &BNM ,

AAQR = &CMN.

,

NAR, . . 45 .

3.

,

.
-

,

,

-

R

Q

/,

s/

II
/

-

/

i

/1
1,

3

D

N

. 1

*

*

*

*

*

*

*

*

*

*

*

*

*

*

.2

. 4 .

,

4 , ( .2).
4. = 2

.

> 2, > 1.

= ,
-

,
ab + 2 - = ,

( -1) = ( - 2).
\ .

, , ,

* , b > a.

= + 2 - .

, 2 . * 2 ( = 1,

). , = 2 .

2 = 2( + 2 - ) = 4 2 - .

S. .
3 , . .

. ,

,

-=~ .
-

,
-

.

. 2

, 4.

, 6.
-

2 * * *( .

, 2003, 5, .57) .

.
= . 10+

, , .

, = 0. , = 10,

, , ,

.

.3

7.

, .

- (

,
). -

, ,

. , 4 .
.

, 4 6 .
-

,
= 4 = 6. ,

( 3

).

6-8

( . 5 2003 .)

6. ,
,

- S

.
nm + S

+ \
+ 13,

is
13

S = 7 + 13 + -

. > 1,

,
= 13. , 13 .

7. ,

[ + ] +

-~ .

,

2{x + y + z) = [x + y] + [y + z] +

, 2( + + ) -

, . . + + z

, [ + + ] j.
. ,

2
= = z =

^

= = z =

g ^

, [ + + \ + + z 0,

2

8. ,

, ( 4,

, ,

,

,

,
.

( 0 < <

< 180 ),
,

- .4
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. 5

, ,

(

.

,

.

,

.

,

,

-
.

,

.

/,
.

. ,

, , ,

/, ZAMC < ZABC .

,

R

. 2

:

( . . )),
( .6,6)).

)

.5

6

= , =

, ;

= R - .

= = ?-^- ,
= -

-
- =

= .

2 = ? - 2 = 2 - 2
,

, ,
R

,

_

R
r ~

~2 2R-

.

1)

. ,

. 7

57

R ( ), -

,
= , = .

2) ,

R R
= +

2R
'
°

~ = -

2ft

3) -jp

,

( .7),

^ .

R

,
.

4) ,, 2

:

.

5) ,, %
, .

.

9.
-

,

. 5 2, 10 ,
, .

2 1 2, 2 4, 3 6, 4

- 8, 5 - 1, 6 - 3, 7 - 5, 8 - 7, 9 - 9.

1 9. 45. ,

45.

10. ax,a2,...,am2 .

:

1) fli,O2>---.fl2002
4 ,

0;
2) ,

2003 > 0,

1, 2,..., , ,

2003.

,.

2003 1, , 104 + ,

2003. 2003 1 104 + ,,

, = 0015 .

, 2 2003

2, 2 108 + , 104 + 2 2003.

2003 2 108 +15 104 + 2 ,

2 = 1778.

3 2003

3, 3 1012 + , 108 + 2 4 + 3 2003,

2003 3-1012 +15-108 +1778-104 +

+ 3 ,
= 1372 .

,

4, 5,..., 2 . alta2 2002

: 001517781372... -

, 8008 .
123456789101112...

( !) ,
8008- . ,

, ,

, .

2003, .

2003 > 0,
An - 2003.

,

, 2003. ,
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- :
,

.

1. ,

Bar Goueta , 1437-

123...514515, .

2.

.

1

1234567891,

1234567891...12345678901234567891,

(*)

1.

, ,

:

,

(*) (
).
, ( * )

, 2003.

-10

2003 . 10* 2003 ,

2003 ,

.

.

1. , = 10( -( /100) ) + =118,6 .

2. = 2[ - 2], v = l .

; V = = 13,8 ,

= 18- "3 / , = 105

.

1. .

- 992 ? 100

2 4
"

100 3 5
"

101

. 35 99
'
4-6- 00

46 100 3

2.

,

J7-

j=
.. . :

arcsin2x = arccosx .

2 = VI -

.

3.(1; + -).

40
5. ^- % 16 %.

1. . . k

1

3*2

1 1

2
+

'

1

*+1

1

*32

1

ofc+1 1

+ ...

1 1

3n+1
'

3"+1 2

N.

2.

8.

. 8
>0.

4.
-jy

. ,

ABC

S2O = /2 .

,

1

1. a = 5, = 3125. 2. 9. 3. 6

15
-

. 4. 7 : 5. S. [-3; -l]U(l;3]. 6. |tg-|.

1

2

5. n = ^? = & = 1,41
Snip

2

1. H = &. 2.

4. A = , ^
=jF. 3.

. S. F =

3

15,4 .
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1. . 2.12.3. (-~;1)U(1;2)U{3}U[4;5).4. j^
+
~f-,

__ _+2 eZ_ s. 1. 6. 2 . 7. 36. 8. = -2,4 +

1U D

+ 24,09. 9. 1.5. 10. 1^. 11. 0,25; -1,5.

2

,.2f.2.o.
3. (-co;-2?/29]U(0;l].
4. (log35;1.5).S. (5;2),

(5; -2). 6. 16. 7. 25V2 .

8. . .9.

13 5
jj + 47 -5 -

neZ. 10. 0; 1; 2,5.

9

11. ( ; 120] .

9. 7 - + 4jrn - - + 4
,

1

2 .

1. v = = 5 / .

cosa

2. ) =

3. ,=

2?
= 50 ; ) F =

2cosa

=

6. ) ^ =

{t + 273)
(to+273)(l-(8/100%))

0,89 105 .

2CU

7 ^=*=4'
/ , 4

9. k =

U1 =

- ~ ^2

8. (7 =

32

9

^- = 3,1 .

2 27

10. 4).

2

1. = ^ - = 10 / 2 2. a = arctgn2

3 / = 11 + I// = 1

)

7. v = = 1 / .

9. n = Jk = \,5.

10. - 5).

. . .

1

1. 21 , 28 .

2. #min=0, * = (-l)"? + 7m, neZ;

^ , k e Z . .: = -^
, - 2

) = 2 sin :

I
3. 1/8; 4. 4. [0;l)U(9;+~). S. (0;4), /min =

6. ,2 = ( - 3 4>/^ )/2 < -9 ;

:, = ( - 3 - 4>/= )/2 , :2 = ( + 9)/2 -9 < a < -1;

= ( + 9)/2 , :2 = ( +1)/2 > 0.

. < 0

(2 : - + )2 = -16 .
>

> 0, - 0

< -9 -1 < < 0 .

-9 < < -1 . > 0

4*2 - 4 ( + 5) + 2 +10 + 9 = 0

+9 +1
= =

, 2 =

0
> 0 . , > 0

> -9, 2 > 0 > -1.

, .

7. /3/2 . . BST MF || 5T

/ AF,
- AMN ( .10). -

ABC, Q
- AMN,

MD , FE , OP AN. , BN = ^ ,

S
J

.

AN

ABC. MQ

MDQ, MD = -^SO , DQ = OP ( DF =

= FO),
ANK.

1.60 /

5.

2

. 2. 0; ; -^; . 3.9. 4. f~|;-lj.

6. 2 = la \Ja2 -4 + 31 , yi2 = 2a 2yja2 -4a + 3

ae[3/4;l)U(3;+ ); , = 0
, , = ^~-
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2 = I + ^ 2 - + 31 , 2
= 2 + 2\/ 2 - 4 + 3

0 < < 3/4 .

7. 2.

1

2 = 3,5 . 3. |^ = ^2- = 4 103. 4. .11.

5. = - ( ~ ) = 2987
,

= 28 /

.

- 7- U|=0' ^=V
2L(2mg + qE)

7m

2

2. . .12.

^=0,06 0,5 (sin 2,5 - sin 0,5 ) =

= 0.

j
5. F= <7cosa((m, + w?2)sina-

6. ^ = i

= 0,13 .

12,2 .

. 12

1

1. ,
(

).
0 İ

~ 99^,

VPoftPo ~ - ,

xS,
-

.

s - '
2. :

, ,
.... mx? MU2 mu2

mv = MUX ,
mu = MUy ,

- =

^
+ -

.

Ux , Vy U2 = U2X + U2
,

M = m-

3. ,

, :

kq2 sin a
mgcosa

'

(21 sin a)2
= 0,

L =

2^/mgcosasina
-Q

kqQ kq2 sin a

r (2*sina)2
Q > -~- ,

.

q q/(4 sin a) -
- Q , .

4.

vly. = 8 / ,

. , a = 2
vlK/a = 400 .

.

/u = 30 /0,3 / = 100 ,

, . .

.
5. ,

.

, .

,

.

( ),
. -

-

.

,
.

,

. , 1:3

.

.

, ,

.

.

2

1. f
-

,
-

-

. -~

, -

?R
Ut = .

(7, = - .- = _ _ - , -
ti/2. + r R + a

r~K2U2-Ut-
2. 0 , F,

5.

:
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