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1. . -

. i.

- . -
i

i , . .

. ,
iP

= + iP = (1 + ) , 2-

iP

2 = + iP = (\ + i) + iP = (\ + 2 ) . .

-

= (1 + ). ,

,
iP.

1. = 1000, i = 10%, . . i =

= 0,1. ,
:

1000, 1000 + 0,1 1000 = 1000 +100 = 1100 ,

1100 + 100 = 1200, 1200 + 100 = 1300 . .

2.
12,5%. ?

(1 + 0,125 ) = 2, . .

0,125 = 1. = 1 '0,125. : .

.

.
2. .

i .
,

i

= + iP = P(\ + i), 2-

, ,,

2 = + iP^ = (\ + i) + iP(\ + i) = P(\ + if
. . -

- (1 + if . ,

, 1,...,

(1 + ).
3. = 1000, i = 10%, . . =

= 0,1. ,
:

1000, 1000 + 0,1 1000 = 1000 + 100 =1100,

.
1100 +0,1-1100

= 1210, 1210 + 0,1-1210 = 1331

. .

4.

8%. ?

(1 + 0,08)" = 2 .

= 1 (2)/1 (1,08). : 9 .

,

, .

,
( ,

).

= (1 + ) = (1 + )" ,

,

t.

Pt, i

, t

Pt = (1 + ti). Pt t.
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Pt, i

, t

Pt = (1 + if . Pt
t.

5.12 1000

12%

. 1 ?

Pt = (1 + if. tl

, .

: ,

360 , 90, 30

. . ( ,
. .). t = (30 -7 + 17)/360,

1074.

72. %,

72 .

, 3%

24 .

3. .

.

M(n,i)
(1 + if1. ,

, .

M(n,i)
- i.

, (5,8) 1,469.

-

.

.
( , i).

3

4

5

6

7

8

9

10

3

1,093

1,126

1,159

1,194

1.230

1,267

1,305

1,344

4

1,125

1,170

1,217

1,265

1.316

1,369

1,423

1,480

5

1,158

1,216

1,276

1,340

1,407

1,477

1,551

1,629

6

1,191

1,262

1,338

1,419

1.504

1,594

1,689

1,791

7

1,225

1,311

1.403

1,501

1,606

1,718

1,838

1,967

8

1,260

1,360

1,469

1,587

1,714

1,851

1,999

2,159

9

1,295

1,412

1,539

1,677

1,828

1,993

2,172

2,367

10

1,331

1,461

1,611

1,772

1,949

2,144

2,358

2,594

11

1,368

1,518

1,685

1,870

2,076

2,305

2,558

2,839

4. .

S(T) s(t)
t

i, S(T) = s(t)(i + if~l > t

, s (t), i

,
51 ( ); ,

t, , S(T),

i ,

t s (t).
. ,

- : > t

S(T) s(t) , S(T),

1/(1 + ) , t

s(t) = S(T)/ (I + ) ~1.

, ,
.

6.
6%: $1000 $2000 8 ?

$2000 8

6%: = 2000/(1 + 0,06)8 .

(8,6) =

= 1,594. , = 2000/1,594 = 1254 > 1000.

, $2000 8 .

5. . ,
( )

,

(1 + ) , .

, (1 + )
.

, 25

, , 1 ,
-

, , 900 . ,

, . .

. ,
(1 + )

- ,

(1 + ) - .
,

- (1 + )/(1 + ),
(1 + )/(1 + ) -1 = (t - )/(1 + ).

, ( )
( . .

)

.
i

/
,

( - ) / (1 + ) = j, i - + j (1 + ).

.

. , ,
2 , 15

. , ,
.

,
. . .

.

1. .
-

( )

, .
+ ( )

-

,
.



,
.

R = (rk, tfr) , rk
-

, tk .

, i,
.

R

, :
7"

-

, t

R(t) = R(T)/{i + if~T
R(0)

; ,

.

7. R = (-2000,1); (1000,2);
(2000,3):

0 1

-2000

2

1000

3

2000

i = 10%.
:

R (0) = -2000/(1 + 0,1)' +
+ 1000/(1 + 0,1)2 + 2000/(1 + 0,1)3 =

= - 1818,2 + 826,4 + 1502,6 = 511.

:

R(3) = R(0)(1+0.l)3= 680.

.
.

.

2. .

: ,

, i.

.

, ,
-

.
8. 5-

1000 ., i = 10%:

0 1

1000

2

1000

2100

3

1000

3310

4

1000

4641

5

1000

6105,1

.

. 1-

1000 . 2-

10-

1100 .
1000 . 2100. 3-

10-

2310 .
3310. . .

6105,1 . ,

0 6105,5.

6105,5/(1,1)5 =5550.

( , ,0

:

0 1 2 3 ...

...

-

.

= /(1 + )1 + r/(l + if +... + r/(l + if =

,

1- (1 + )"1
(1 + )"1. ,

1- q

, [qn -1) (q - 1) , (bnq - b{)/(q -1).
, II (1 + )

"

l/ ,
= - (1 + i)" \ i.

- (1 + )
"

l/ a(n,i)

.
= rain, ).

,

S,

: S = {\ + )" , S =

= ( , i) (1 + if = ((1 + if - l)/f .

ui + if - /i s(n,i)

.
S = rs(n,i).

a(n,i) s(n,i)
: s(n.i) = a(n,i)(i + if , s(n,i)-

= ( , ) ( ,-, i) (M (niti)
).

s(n, ) ,

.

: ,

.

: 0

i

, -

5.
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n\i

3

4

5

6

7

8

9

10

3

?8?9

3,717

4,580

5,417

6.230

7,020

7,786

8,530

i

?775

3,630

4,452

5,242

0.002

6,733

7,435

8,110

5

? 7?3

3,546

4,329

5,076

5.786

6,483

7,108

7,722

6

2,673

3,465

4,212

4,917

5,582

6,210

6,802

7,360

7

2,624

3,387

4,100

4,767

5.389

5,971

6,515

7,024

8

2,577

3,312

3,993

4,623

5,206

5.747

6,247

6,710

9

2,531

3,240

3,890

4,486

5.033

5,535

5,995

6,418

10

2487

3,170

3,791

4,355

4,868

5,335

5,759

6,145

11

2,444

3,102

3,696

4,231

4,712

5,146

5,537

5,889

n\i

3

5

6

7

8

9

10

3

3,091

4.184

5,309

6,468

7,662

8,892

10,15

11.46

4

3,122

4,246

5,416

6,633

7,898

9,214

10,58

12.00

5

3,153

4,310

5,526

6,802

8,142

9,549

11,02

12,57

6

3,184

4,375

5,637

6,975

8,394

9,897

11,49

13,18

7

3,215

4,440

5,751

7,153

8,654

10,26

11,97

13,81

8

3,246

4,506

5 867

7,336

8,923

10,63

12,48

14,48

9

3,278

4,573

5,985

7,523

9,200

11,02

13,02

15,19

10

3,310

4,641

6,105

7,716

9,487

11,43

13,57

15.93

11

3,342

4,710

6,228

7,913

9,783

11,85

14,16

16,72

.
9.

= 1000, = 8, i = 8%.

(8,8) = 5,747, 5(8,8) = 10,637.
, 5747,

10637.

,

(8,8)=1,851. : 5747-1,851 = 10638.

3. .

, -

,

.

,
= yi. .

, . .

= /(1 + ) + /(1 + )2 +... + /(1 + )" +... = /

(
).

10.
$10000 .

5 -6?

= r/i =200000

. , $10000 -

,

$200 000,

.

, ,
-

. creditum ;

2- ,

,
-

. ,

, ,
-

, ,

. ,

, (

),
- ( -

).
( , )

.

.

1. .

d i

. n-

d (I + i)" -

, .

11. 20000

8 10 .

, ?

(8,10) = 2,144. ,
20000 - 2,144 = 42880 .
2.

. ,
-

.

d i

. 1- id.

,

d.

id.

n- ,

id + d

.

3.

. d i

.
-

, . . d/ . 1-

, , d,

, . . id.

1- rx d/n + id.

2- r2 = d/n + i(d -d/n)
-

(d d/n), 2-

, . ., (k + 1)-

rk+\
= d/n + i(d - kd/n). ,

, 2,...

id/n, rx - d/n + id

rn
= d/n + id/n .

( . 18)
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( XVI XIX . .)

, :

log N = log a - log .r ,

N - , ,

b -

,

, 1,5.
30- ,

,

.

,

,

,

1 -

( ) = Mdx,

N ( )
- ,
( ) ,
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90-

, ,
,
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.
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, 100000

2

.
,
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100000,
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. ,
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,
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1
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1
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.
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1 20000

( 55 )

( .6).
,

, 5000 10000

. , ,

100000

,

6 .

, ,
,
,

( .

6). ,

.

0

0 100 200 300

4. 1 2000

0 100 300 400

.5. 1 3000



10 - 2 0 0 4/ 5

20

0

100 200 300 400

.6. 1 20000

.

, :

, . . ,

, ;

,

;
. 2,

;

,

.

, 1-6. ,

( ) ,
.

2000

( )
, .

,

.

.

,

t

,

. 0>> ,

. 1>>

, ,
2>> ,

, . . P(m,t) ,

t , . .

m .
,

P(jn,t) ,

,
P{m,t)

t. P{m,t) N,

,

p{rn,t) ,

m t .

, (t + 1)- , p(m,t) ,

:

- 1 (1);

+ 1 (2).

,

/ , :

1>>

1 ( );
+ 1

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

. , (1)
(3) ,

( <<0>>).
,

, ,

.

,

k (k > 0)
p(m,t) p(k,t).

p(m,t), (2),

d2p(m,t) = -p

( ,0, (1),

dxp(m,t) = -p{m,t)YjP{Kt).

, d2p(m,t)
dlp(m,t),

0 .

d3p(m,t) d4p(m,t):

d3p(m,t) = ( - \,

dAp{m,t) = p(m + \,

p(m,t),
,

0 1

:

U)-p{m,t))-(p(m,t)-p(m-\,t)) +
+ p{0,t)(p{m,t)-p{m-U)).
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-

,
. ,

,

. ,

, ,

. (

)
,

-
, .

92

55, -

,

, . ,
,

( ):
,

.

1270

(Opticae thesaurus Alhazeni).

.

,

, .

, ,

,
. ,

,

.

- (
),
.

( )

( . .2)

12. d = 5000, = 5, i = 10%.

,
-

, 2-

- , 3- -

5- , 2- -

,
-

:

0

5000

1

4000

1000

500

1500

2

3000

1000

400

1400

3

2000

1000

300

1300

4

1000

1000

200

1200

5

0

1000

100

1100

4. .

d i

.

. :

.

.

d = ra{n,i) , = d/a(n,i).
13. d = 5000, = 5, i = 10%.

(5,10) =

= 3,791. , = 5000/3,791 = 1319.

5. .

,

,

.

.

. . d

, ;

,

d(\ + ni). (
) m ,

d{\ + ni) '(nm).

. 78. d

,

nid ,

,

.
m ( , 12

), 6

, mnb.

6 + 26 +
...

+ = (1 +

+ ) /2
, . . (1 + ) 2 = nid, 8

.

:

N = (1 + 2 +
...

+ ) = (1 + ) /2
N ; , 1-

, 2-

. .,

. 1 +

+ 2 + ...
+ 12 78, .

( )



.

, ,
. .

, . , .
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119296 , , 64- , (( .

( ) .
: 5-2004 , ,

1921 1928 . .
(

).
, ,

( :

, ,

).

, .

1922, 1929 1930 LXVII ,
M1923-M192S -

XXX .

1928, 1931, 1933, 1935 1937 XXXVIII

.

1921- 1930, 1928- 1937

1921. ABC
N , = = AN, a

Q ,

QN
( .1). ,
QC = .

.N
. 1

1922.

(

),
.

, .

( ) 90 ,

(
) .

, .
. -

Ml923. N .

,

. , N < ( +1) .

.

1924. ,

. ,
, .

.

1925.

, .

,

. ,
,

.

,

;

.

,

?

.

1926. , q, , s ,

ps + sq qs +sr rs + sp -

.

. , .

M1927. ABC ;
/ -

,
-

.

, I
?

. , . , .

1928. ,..., , >2,

2. ,

?
.

1929. ,
d ,
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/

-

V

14.

\
X

)/
j

2

,

d.

.

1930. ,

,

) , ) ?
.

1928.

( .2).
,

.

,

= 0,05.

v0
= 1 / . ,

,

.

( .3).

,

.

.

1929.

L N

,
,

.

. .

,
.

.

.

1930.

( .4).

,

,

FA ,

_ \

)

1 1
1

1

1

!

1

3

4

,

,

FB .

,

,

? ,

.

.

1931.

R

.

,

,
v.

, . . .

?

.

1932. ,

, .

,

2 0 , ?

.

1933. .

-

.
=

= 10 . .
.

1934. 5
= 10 ,

R = 1 3R.

U

U0 = 100

= = 1 .

,

.

.

1935.

4 .

,

- . 6

5

Bit)
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( .6).
,

.

AB/At = k > 0 .

. .

.

1936. 7

, .

,

( ).

/ ,
7

.

?
?

.

1937. ,

,
7 ,

.

,

,
.

.

( .8).

,

?
. 8 .

1901- 1905, 1913- 1922

1901. ,

,

,

1. ,

.
. 1

.

, ! ,

, ,

.

. ,

,

2

.

(
45 ),

( .2).
.

1902.

45

. ,
,

, .

?

: 870.

. 45 =1+2 + 3+...+9,
45 1, 2, ...,

9 . , ,

, ,

, .

k- 45 k . , ,

,

45-44 (2-13-2 9"8>1_87

, .

k, 0 < k < 44 .

, k

.
k ,

, k ,

45-fc.

.^. ,..., *
, 0, 1, ..., 44 .

, Ak<45 k; ,

Aq + \ +... + 44 = 45. :

= -(45-44-((9
= 870,

.

.

1903. .

]
. X -
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, ft,

.

: ,
,

,

.

.

. >0, 4> > 0 + V1 - 2 =b + s\-b2
= b + = 1.

.

,

t b,
2- 2 - 2

+ +

[ - = - ,

= , .

.
Q

.

] ft vR2 - 2
,

=

= /2 R

, . . +

, = a2 +b2 = R2 . ,

.
R ,

= 2 , = 2 ,
+ = R . .

( ).
Z > 90 .

Q ,
. ( Q

,

.)
: < b b = + .

, , :
= .

.
.

1904. a, b

alb

2 < 4 +
.

I = 2 .

t = c/b. =

3 ,

,

=

2fo

1 + ?2
(*)

1- 2
L

t :

t = / .

,
- .

(*) (**),
:

aim2 + 2) = 2
,

( 2 + 2) = 2 2.

2 + 2
, , , . . = kmn ,

k . :

2b = kn[m2 + 2), 2 = km(m2 + 2),
,

2b = km - + hi3 < km +

2

.

= + 3'2.

.

1905. 50

1x1

5x5 ,

. ? (
.)

, ABCD

5x5

7 7

1x1.

,

;
3

4

.

1x1 -

. ,
.

.

1913.

L

.

z>q,

.

.

,

,

. ,

,

.

d, ?
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Av =

=

Av
=

At d

v0 + v cos 60 = 1,5v0,
d = L 1,5v0t.

_

sin 60 /3

L-\,5v0t 2 L-i,5v0t
3.

1914.

R = 4 = 3 (
)

\1 = 0,6.
= 0,2 .

F = 1 . .

\ . - 1,2 (

).
, F = 1

,
, . ,

, ( )

- .

,

. ,

: f = Fr/R = 0,75 ,

.

:

F + frp 1,75 Q__ /2= = = 8,75 / .

0,2
'

.

1915.

R,

. .

,
.

.

,
.

, ,

, ( .

).

,

= ,

( ,

!).

,

:

\

/"simp- , - 2 =0,

N sin - f cos = 0
,

- 2= ,

, - # = ,

fr = (T2-Tl)R
( ,

).

2- {
_

iir/R

-

= -

1 + Y

1-

+ m-

1-7

2mMg
1-Y

+ 1
1 +Y

> 0 :

1 + Y<
1 - Y

.

1916. 1

300 . ,

0,5 .

,

.

0,5 ?

:

I3RT
v =

3-8,3-300
/ = 1400 / .

\ 0,004

= 3,5- -10 .= =

V

5- "7

1,4-103 /

= 0,5 / = 1,4 109 .

X
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L =

= vT = 700 ,

,

.

90 ,
( ),

d2 2 / ,

(
1 0,1 ).

,

(
,

). ,
,

.

3.

1917.

. 1 ,

0,5 .

.

(
, 1 ),

,
.

,

.

,

U = \--RT = -pV =

= 2,5 0,5 10s -1( 3 3 = 125 .

.

1918.

, ,

L , Q.
.

,
?

-

,

.
,

1 = =^ .

-

(

).
,

,

.

R

:

= ,- 2 =kQ
--

\L RJ

,

. q,

q, a

q.

(

),

R R

:

1/1 - 1/R
~

\jr-\fR' 3.
1919. D h

v.

. ,
(

).

( )

-

,

, .

,

,

, (
).

,

= = = vBsmy.

,

:

= = CEh = ^j-Eh =

0 vBsiny .

,
.

.

1920. L

-



.

.

?

,

.

, ,

(

, !).

, .

180 ,
. . .

.
,

:
11 2
~~

~^(oL, =

-^ .

2 (l)2L
.

1921.

,

,
.

= 0, /. ,
,

= 45 ?

, ,
45 . ,
, ,

.
-

, ,

, ,

.
, -

V2 ,

= =

1
/2 14"

3.

1922. " = 0,5

,
d =

= 0,2 ,
D = 5 .

-

.

( , ).
?

? (
- .)

Dsinoe =
-,

sin a =- =
>

= 1,5
4 4lLJ \)

3 ( .1).
.

, (

). , 2

, 4

1 . 2

. ,
2 .

: +

1 + cos + cos .

(1 + cos + cos ) + (sin + sin ) =

= 1 + cos2 + cos2 + 2 cos + 2 cos +

+ Sin2

= 3 + 2 (cos + cos 2 + cos ).

. ,
:

(cos + cos 2 + cos ) =-8 -28 2 -38 = 0.

sin 0 , 6 cos2 +

+ 2 8 -1 = 0,

/1 >/7
cos<p = ,

cos , = -0,6 ( = 2,22 ,

cos 2
= -0,275 2 = 1,29 .

,

,

.

0,37.
3=9.

,

0,37

= 25.

.
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,

f* -

>i '

.

4

(2 2 ),

.
, ,

,

. ?

Z-. ,

. 7 ,
8 .

-

, ,

,
10 ?

. 1.

2 1.

2004 ,
5?

. , 6

".
-

. ,

.

?

\D. ,

. ,

,
(

). , ,

(
).
-

?
.

6 8
.
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. .

6-8
6 8

.

. 119296 , , 64- , (
8 ). , .

, ,

.

. , -

.

6. , , z

Jx + = 1, ,/ + z = 5, 4z + x = 2.

.

7. ( )
. , -

,
,

? ( .
.)

8. 2004-

/, /

kN, /
1 N. .

.

9. 1.

( ),

.

, , .

,
0,8.

10. , , \

d

2 + 2 = 2 + 2d.

, + b = + d

. ,

1550

,
.

, ,

,

, .
.

,

- ,

. .
1, 2, 3

, ,

,

, .

. ,

.
1

( , , )
:

+ 2-3 + 1-2-3-

,

( ),
, .

, .



28 - 2 0 0 4/ 5

, 23,
.

.
- , - .

-

! ,

.

, .

! , ,
1, 2, 3 4.

,

,

...

:

1+2+3+4+

+ 1-2 + 1-3 + 1-4 + 2-3 + 2-4 + 3-4 +

+ 1-2-3 + 1-2-4 + 1-3-4 + 2-3-4 +

+ 1-2-3-4.

, ,
, .

,

.

,
:

4 +

+ 1-4 + 2-4 + 3-4 +

+ 1-2-4 + 1-3-4 + 2-3-4 +

+ 1-2-3-4.

96. 23 96,
119

. ,

,

. ,

,

.

.

,
. ! -

,

.
.

,

-

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

?

, ?
,

,

.

,

.

, ?
?

, 119 .

, . -

... ! ,
. ?

, .

...

.

1 5

.
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,

-
. , ,

.
-

.

. ,

.
,

! .
,

. -

.
.

.

,
. ,

,

. -

?

, , ,

, :
- ,

... ?!

? , ?

? , ,
!

,

. ,
.

. ?

,

...

3.

,
/7=2? 1 +

+ 2 + 1 2. -

1, 2, 1 2. ,

, ... ,
? , , !

,

. , !

{ +1)( + 2).
2 + (1 + 2) +1 2. 2

( ) -

.

, 1,2,3?

( + 1)( + 2)( + 3). ,

?
. . ,

, .
, .

,

(

) .

(

) , .

.

,

3.

.

. ,
.

, .

.
.

2?
,

. ,
2

1 + 2 + 3, . . ,
.

,

,

.

1-2 + 1-3 + 2-3.

,

, 1 2 3.

,

{ +1) ( - + 2) ( - + 3) = 3 + 2 (1 + 2 + 3) +

+ "(1-2 +1-3 + 2-3) +1-2-3.

,

.
= 1,

2-3-4 = 1 + (1 + 2 + 3) + (1 -2 +1 3 + 2-3) + 1-2-3 .

,

,

. 53,

53 = 2 3 4 -1.

,

1 5 55
2-3-4-5-6-1. ,

( - +1) ( - + 2) ( - + 3) ( - + 4) ( + 5).

. . ( .
- , .

.: , 1986. . 153).

(con, cum) , efficiens

;
- ( .

. , .:

, 1978, .63).

-* . ( .
. ,

- :. , 1974, .121).

^ 1

! - .
factor -

.

(1808 ). XIX
, ( ) τ.

, 1916

! - .
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,
1 100? , ,

:

5100=2-3-4-...-101-1.

,

.
,

Sn = 2 3 4 ... ( +1) -1.

! .

: !

, !
- .

! .

.

2 -

? ?

!4

5 =(/7 + 1)!-1.

.
, ,

,

...

! .

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

1. , ,

,

.

. S = (2 )!! 1 ( ,

, (2 )!!
2 - ).
2. 2, 4, 6,..., 2 .

, ,

,

.

. S = (2 + !)!! 1 ( ,

, (2 + 1)!!

(2 + 1)- ).

. .
6-8 2003/04

:

, 26,
7 .,

- , 45, 8 .,

, 27, 5 .,
-

, 45, 8 ..
- , 27, 7 .,

, 47, 6 .,

, 47, 8 .,

, 45, 8 .,

, 789, 6 .,

, 47, 6 .,
-

, 55, 6 .,

- , 91,8 .,

, - 42,8 .,

,
2, 7 .

:

. - -
, . - , ,

. , ,
127, , ,

27, , -
, . , . . ,

, . . -
,

, ,
,

, , . , . -

.

1, , ,
9, , ,

, , . . -
, . ,

, , . .

,

32, , . .
,

, , ,
. .

:

, 27, 7 ,

, 55, 6 ,

, 1, 7 ,

, 110, 8 ,

, ,
7 .

:

, ,
. , . ,

- .

. , , ,
10, , ,

130, , -
.

- , ,
. . .
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. X, 13

, 1-2

. , , ,

. ,

, .
-

, , .

,

.

, , .
, , , -

. ,
-

...

, .

, ,
. - (

) , ( )
,

. ,

. 30

, ( 10%)

,

.

( , ,

40% .)

.

m = 0,5 = 5-10"4 , L - 10 =

= 0,01 , .
:

40 / .

0,1 5 " 40 10 / = 2000

, , ,

v ( .

). , G =

mg

Fy (
). ,

, Fx , ,

, ,

^ . ,

Fy Fx
Fa .

( , , ,

) .

.

,
, , ,

,

,
-

, .

.
,

( ),

.

( )
.

,
Fy (

/ ), ( ) -" 2) :

2

2

2 5.

, = 2

( ,
, ).

G, :

~2G~
v =

2-10-5- -4
/ = 5 / .

\cyPs Vz-U-tsy-
= 1,3 / .

= 5

: v
~ 3,1 / .

,
. ,

, ,

, .

-

,

. ,

.

Re.

( . . 34)



"WW

, ,

.

,

.

... , ,
,

...

,

,

.

,
...

...
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^
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,

,
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, ;
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.

,

.
,

,

.

,

,

, .

, ,

,

.

1.

, 3/4

3 / .

?

2.

, .

,
?

3. ,

, , ,

, .

?
4. ,

, , ,
?

5.

?

6.

, -

.
?

7. ,
,

.

,

?

8.

.

?

9.
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10. ,

1 .
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= /2 ?

11.

.

?

12.

.

,
?

13. ,

, .

I -

1 ?

; 14.

, -

? ?

V 15.

.

,
-

. ,

, ?
16.

?
17.

?

- , ,

(
- ).

? ?

, ...

... , ,

.
.

, , , ,

,
,

.

... ,

1211 , .

... 400

,

.

,

.

...

,
,

, ,
.

...

.

-

.
...

- 10~9 105
.

.

... -

, ,
.

.. .

, ,

, .

...

300 ,

,
.

...

XX

. ,

, ,

.

...

Cosmos-1 ,
, .

-

,

,
.

( )

1. - 2000, 1, .32;
2. - 2000, 3,

. 13;
3. - 2001, 3, .21;
4. 2003, 1, .34;
5. ... 2003, 3, .31;
6. ,

- 2004,

1, . 35.

.
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( . . 31)

,

).

) 1,7 "5

] = 1,7-10~5 /( ).
v
~ 3,1 / Re = 2300 .

~ 1.

:
~.,2

F=Cr S,.

2

: 5, = = 4 10~5 2 .

Fx = 6,2-10"4 . v = 3,1 /

: F;c=2,5 10-4 H.

, ,

D = 1000

A = FXD = (2,5 - 6,2) 10"4 106 = (250 - 620) ,

.

.

... ...
...

,

; .

;

, .

2- , 6:3-7

-

.

( )

:

,
... ,

,
.

,

, ,
: ...

;
, ...

... ,
.

, ;

, .

, ,

D 1000 103
= =

v (3,1-5) /
= (2-3,2)105 =50-90 .

, !

,

.

,

,

Re:

Re

0,05

0,1

0,4

0,8

480

235

64

34

Re

1

2

5

10

27

15

7

4

Re

20

50

100

103 - 105

cx

2,6

1,6

1,1

=1

,

. ,
, ,

,

.

( ),
, : (+)

, , , , ,
, , , , ,

(-). ( ),
, :

-

, , ,

, , , , , ,

, , , ,

, , ,
-

. ,

.

.
, ,

-

( , , ,
, ).

(

), .

, .

.

( .1). -

/.

,
,

.

( ) 2, .

,
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7

, .

, (
,

) 3, ,
.

( ) 4,
,

,

5, .

/ ( v+ )

_ (

).

,

. ,
- ( , ),

.
,

:

; ,

... ;

...

... .

, ,

... , ,
... (3- , 8:9).

,
-

R, . . .
:

4
-nR = 2,5 1,5 1,5 = 5,6

( !), R~
~ 1,1 = 0,5 .

, q,
-
=

^ .

4 7?

? =3-106 / ,

, = 4Tt?.0R2E, 3 6 = 8 54
9-10

-

* =? ?, =3-1( 5 / 2 .

, - ,

,

R, , ,

,

. ,

. , ,

1 2

,

,

.

. ,

.

. , 2

,
( ,

).

( ).

.

( ,
)

- - ,
-

( ., , .13 . 51).
20 -

v ~ 10 / .

^
.

2

= (3 - 4) 10
5 / 2 , . ,

( ~ 1 )

I = abv = (3 - 4) 10"5 / 2 1 10 / < 10"3
.

, (
, ) ,

:
.

, , ,

.
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M,Q
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,

( . 1).
.

( ,

)

,

.

( )
.

,

(

).

.
, , ,

.

,
,

. (

,
.) -

- .
, ,

. , .

,
,

:

{M + m)-^- = mg , (1)

1

v
- ( )

( ).
Q,

.

- ?

ń

Q

0 2nal
'

(2)

-

, I

.

. . 2

( ) 2. ,

( = )

,

.

I =
Q

=
Q

=
Q

L(t)T 2na/v (t) 2

-

, . .

( ) v (t) ,

t. , , _
. ?

,

7, ( .3, ). ( ,

.)

,

, ,

, ,

7j. :

B-2nr = uo7,, (3)

v =
m

+
gt.

(1q
~~

.

( 0 ).

7( ( .3,6).

, , (
),

( 2) ,
( ).

,

( . . ). ( I ),
,

, ,

( ).
, ,

-

.

, (3),

1 + 01 = Ho7,N = 7 ,
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. 3

N - ( ),
I = I^N -

.

, -

=

.

:

= 2 .

(

), , ,

- .?,=
2

Q

4nl At

( ).

, - ,
(1) :

,, . MoQ2 Av

V '
At At
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